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Although several books have been published abroad, chiefly in 
America and Germany, on Inhalation in Disease, especially of the 
Organs of Eespiration, no original English publication has yet 
appeared, notwithstanding that there is great need of such a work. 

There are several reasons why a treatise on Inhalation is re- 
quired ; one is, the importance of the subject, and another, that 
the laws and principles which govern Inhalation have been but 
little studied and very imperfectly understood, much error even 
prevailing in consequence; the knowledge of the subject being so 
incomplete, the practice has been faulty and inefficient in the 
extreme. That this statement is amply justified will be proved in 
the course of this work. 

Another result of this want of knowledge of the principles on 
which Inhalation is founded is, that many of the ingenious con- 
trivances which have been devised for facilitating Inhalation have 
fulfilled the objects intended in a very impeifect manner. A 
striking example of this is furnished by the Oral and Oro-nasal 
Inhalers, which are chiefly employed in this country in the treat- 
ment of Lung Affections. The great majority of the substances 
used in these are so little volatile, and the quantities volatilized 
are so small, that it is impossible the treatment carried out by 
their means can be eflective. In the case of such substances as 
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carbolic acid, creosote, and some others, four-fifths of 

small qoantities with which the lahalers are usually 

recoverable from the sponge or cotton-wool at the end of the 

Inhalation. 

The above circumstance alone, independent of many other 
facta and considerations described and noticed in the course of the 
work, goes far to explain the disappointment which has been ex- 
pressed by many at the i-esulta hitherto obtained of treatment by 
Inhalation. The fact is, that this method has not, especially in 
this country, had a fair trial, and its real capabilities have not yet 
been put to the teat. With extended knowledge of the subject, 
and with the new a^d improved appliances now at our disposal, 
the method admits of being test«d in a much more satisfactoiy 
manner, and doubtless far more encouraging and important results 
will 1)6 obtained. 

So far aa I have yet been able to carry out the Inhalation 
treatment of Lung Affections in accordance with the piinciplee 
and hy the means described in this work, I have much reason to 
be satisQed. For the treatment to be succesafu), however, it is 
necessary that it should be conducted systematical ly and thoroughly, 
and that it should &]&o in the majority of cases be constitutional 
as well as local. In fact, when antiseptic remedies such as 
carbolic acid and creasote are employed, the system should be 
brought under their influence to such an extent that the renal 
secretion gives evidence of their presence. 

The treatment of Diseases of the Organs of Respiration by 
Inhalation may now be said to rest on a scientific and secure 
basis. The method has always been a favourite one, both with 
the profession and the public, and there can be no question but 
that, when efficiently carried out, it is capable of yielding results 
of the highest importance. 



PREFACE. VU 

The subject of iDhalation is treated of in this work in seven 
chapters, under the following heads : — 

The Entrance of Medicaments into the Organs of Respiration. 

The Principles concerned in the Volatilization and Inhalation 
of the Medicaments. 

The Apparatus employed. 

Inhalation Chambers. 

The Quantities of the Medicaments, the Manner, Frequency, 
and Duration of the Inhalations. 

The Medicaments employed in Inhalation. 

The Inhalation Treatment of Diseases of the Organs of He- 
spiration. 

Under this last heading a brief description is given of each 
disease. This has been done to indicate more clearly the several 
stages and conditions of each malady requiring Inhalation treat- 
ment. Further, I have not confined my remarks to Inhalation, 
since this is not to be r^arded as an exclusive method of treatment, 
but is rather to be viewed as a valuable, and indeed indispensable, 
addition to the other and more usual methods. 

I would now acknowledge the obUgation I ain under to the 
work of Dr. J. Solis Cohen, of Philadelphia, on * Inhalation in the 
Treatment of Disease.' The first edition of this work was pub- 
lished in 1867, and the second in 1876, and it is from the latter 
that I have obtained many hints and much useful information. 

I am equally indebted to the voluminous work of Dr. M. J. 
Oertel, published in 1882, entitled, 'Handbuch der Respiratori- 
schen Therapie,' and especially to that portion of it which treats 
of the Inhalation of Compressed and Rarefied Air — ^a subject but 
little studied and still less practised in this country, and which is 
very fully described and considered in the work in question. 

For the translation of Dr. Oerters book, and for other help, I 
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am greatly indebted to my Wife. My thanks are also due to 
my friend Dr. J. de Tymowski, who kindly explained certain 
passages. 

I have further to express my obligations to Mr. Edwy G. 
Clayton, F.C.S., who at much trouble has most kindly procured 
for me certain information from books which, here in San Kemo, 
were inaccessible to me ; also for carrying out at my suggestion 
some experiments in evaporation, and especially those embodied 
in Tables I. and II. 

Lastly, I would thank Mr. Evans for the pains he has taken 
in the execution of the "Wood Engravings. 



Villa Bbacoo, San Remo, Italy (winter) ; 
64 Holbobn Viaduct, London, E.G. 

February 1886. 
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CHAPTER I. 

ON THE ENTRANCE OF MEDICAMENTS INTO THE ORGANS OF 

RESPIRATION. 

The various medicaments, using the word in its widest sense, 
employed for inhalation in diseases of the organs of respiration 
include gases, vapours, liquids, and powders. 

No difficulty whatever is encountered in the application, by 
means of inhalation, of any of the above substances to the nares, 
throat, fauces, and pharynx, indeed to all the parts situated above 
the epiglottis, and which also may be reached with great facility 
by means of gargles and brushes. 

Neither is any considerable difficulty experienced in the 
entrance of gases, providing these are not of an irritating character 
and do not produce spasm, into the proper respiratory track ; that 
is to say, into the channels and parts which lie below the epi- 
glottis, namely, the larynx, trachea, bronchi, and air cells of the 
lungs. It is obvious that where atmospheric air can enter freely 
such gases must also find a ready entrance. 

The difficulty of the entrance of powders into the deeper parts 
of the organs of respiration is somewhat greater ; but that these 
can and do enter, when persistently respired, is sufficiently 
demonstrated by what occurs in the case of millers, glass and 
stone cutters, and others engaged in occupations attended with 
the suspension of fine dust in the air breathed. 



2 ESTRANGE OF MEDICAMENTS INTO THE LUNGS. 

It is chiefly in the case of liquids ftad vapoura, that any 
difficulties arise ; ttad here the question is not whether these sub- 
stances are physically capable of passing into the air passages acd 
of entering the lungs, for this of course is undoubted, but as to 
the circumstances under which and the extent to which many of 
them actually do enter, more particularly by means of the dif- 
ferent kinds of apparatus which have hitherto for the most part 
been employed. 

This is a very important part of our subject, and one by no 
means thoroughly worked out ami determined as yet, notwith- 
standing the confident assertions of some writers on inhaJation in 
diseases of the lungs. I propose therefore to consider this question 
somewhat fully, as until we know what becomes of the medica- 
ments we employ, and how much of them reaches the seat of the 
disease, we are working in the dai'k, and we shall be apt to 
deceive ourselves as well as\ others. Dr. Solis Cohen, of Phila- 
delphia, in his work ' On Inbaktion, its Therapeutics and Prac- 
tice,' the first edition of which was published in 1866, has dealt 
with this subject in much detail and in a moit interesting 
manaer. 

Fourni^, as the result of a great many apparently well-devised- 
and carefully conducted experiments, by means of spruya, made 
both by himself and others, chiefiy on »nimale, and in many of 
which the medicaments failed to reach the air passages, arrived, 
on a consideration of the wliole question, at the following couclu- 

' First, it is nevertheless possible by this method to induce a 
tosic effect upon the iai^ox, but one of short duration only. 
Second, the fluid can certainly penetrate into the air passages, btit 
not with facility nor in sufficient quantity, and this only when 
the inhalation is performed with peculiar core, such as opening 
the mouth well, separating the base of the tongue from the soft 
palate, with the head inclined backwards to destroy na much as 
poaaible the rectangular curve that the windpipe makes with the 
oral cavity.' 

The comparative failures of tJie earlier experimenters leil 
Btibsequently to the employment of more exact and rigorous 
methods of investigation. 

The first more successful experiments were those of Demar- 
quay, surgeon to the Maison Municipale de Sunt^, Paris. Some of 
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these were upon animals and one on a hospital nurse. In the 
case of the experiments with rabbits and dogs the mouths were 
kept forcibly dilated and the tongues drawn forward. 

The nurse was the same person who had been previously 
unsuccessfully experimented on by Fourni^, and upon whom the 
operation of tracheotomy had been performed in consequence of 
stenosis of the larynx. Demarquay repeated on her the experiment 
of Foumi6. A piece of paper moistened with chloride of iron 
was introduced through the opening in the trachea, which was 
then completely closed with the finger. A 1 per cent, solution of 
tannic acid was then sprayed into the throat by Matthieu's spray 
apparatus. On removal of the finger the paper was found to have 
become quite black from the formation of tannate of iron, thus 
showing that the tannin had penetrated at least as far down as 
the opening in the trachea. 

A somewhat similar experiment on the human subject was 
made by Tavemier. A spray containing chloride of iron was 
first inhaled, and afterwards one of ferrocyanide of potassium. 
On examination with the laryngoscope, a layer of ferrocyanide of 
iron or Prussian blue was detected, and which extended even 
below the vocal cords. The sputa were at first irregularly and 
afterwards more uniformly coloured, 

Bataille inhaled a spray containing extract of rhatany ; this 
produced a redaess of the larynx and trachea, which after some 
hours entirely disappeared, but the sputa continued red for some 
time longer. 

Schnitzler and Stork made some experiments upon the man 
servant of the latter, who was accustomed to have his throat 
examined with the laryngoscope ; they used coloured solutions of 
rhatany, Campeachy wood, and saffron, and the colours could be 
detected below the larynx and in one case in the trachea. They 
also ' succeeded, as did Dr. Frederick Fieber, of Vienna, after 
experiencing some failures, in the case of two individuals upon 
whom the operation of larynjf^otomy had been performed. They 
employed a solution of tannin, and on applying to the opening 
a strip of linen moistened with a solution of perchloride of iron 
and closing it with the finger obtained the inky coloration. 

A successful i-esult was likewise obtained with iodine, although 
this failed in one of the three experiments made, as did also some 
of the trials with the other substances. 

B 2 
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Again, Zdekauer has made known the patticulai'S of a case of 
hsmoptyais which terminated fetftUy, and which was treated by 
BprajB of chloride of iron. After death, increaBed quantities of 
iron wei-e found in the hEemorrhagic .'^pota and in the surrounding 
lung tisane, 

A second fatal case of htemopfcjsia haa been communicated by 
Lewin, in which at the post-mortem euamination a sac containing 
a blackish fluid was found in the right hmg', and in this were 
detected gi-anules of free iron iu small quantity. 

But though these and other experiments sufficiently establish 
the fact of ihe entrance of medicaments into the air passages, under 
favourable circumstances, by the use ot sprays, particularly steam 
^praya, it must not be supposed that these results are easily 
arrived at or are obtainable in all cases. Unless the patient holds 
himself erect, and inspires deeply with the mouth open and the 
tongue depressed, the spray will not pass beyond the glottis. Nor 
do they, as will be seen presently, by any means settle the question 
in all its bearings. The results above recorded were all obtained 
by the spray apparatus, and not by the use of oro-nasal inhalers. 
If, therefore, it can be shown that these inhiilers are comparatively 
ineffective for the introduction of medicaments into the lungs, as at 
present used, then their employment must be abandoned and 
other less faulty methods substituted. The majority of cases in 
which inhalation is resorted to ai-e cases of consumption and 
bronchitis, and these are almost invariably treated in Great 
Britain by some form or other of oral or oro-nasal inhaler, and 
not liy the 8]>ray apparatus. Now, if by these inhalers the 
medicaments employed enter the air passages and lungs only in 
small quantitirs— in amounts, in fact, wholly iusuffit-ient — then it 
follows, that hitherto the treatment of the above affections by 
inhalation, hiis not bpeu practised in such a way as to afford a fair 
test of the efficajjy or otherwise of this method. The question of 
the efficiency or otherwise of oi'o-nasal inhalera will be considered 
further on. 

With respect to the evidence fiimished by the sputa of the 
entrance of inhaled substances into the track of the organs of re- 
spiration, Oertel, in his ' Handbuch der reepiratorischen Therapie,' 
simply states that the sputa are sometimes noticed to have the 
ododr of carbolic acid, and to lose the offensive and putrid smell 
which they occaaioiially acquire; but he nowhere affirms that 
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these results have been noticed to follow the use of an ordinary 
oro-nasal inhaler. When these results are observed they are the 
consequence of the free use of the acid in the form of sprays. At 
all events I have never met with a case in which the presence 
of the carbolic add in the sputa from the use of the ordinary 
oro-nasal inhalers was to be detected either by the smell of the 
acid or by the characteristic chemical tests. This statement of 
course applies to sputa coming really from the bronchial tubes 
and not from some part of the mucous surfaces above the 
epiglottis. 

Again, in the case of the disappearance of the offensive smell 
of the sputa, it would be necessary to determine whether the 
odour might not proceed from putrid discharges from the tonsils, 
throat, or teeth, and not from parts more deeply seated. At the 
same time the possibility is not' denied of the sputa being found 
to contain in some cases traces of carbolic acid after the use of 
oro-nasal inhalers, but it is affirmed that this result is an un- 
common one when these respirators are of the usual construction 
and are charged with the ordinary small amount of carbolic acid, 
viz. from two to five grains. 

Even when the offensive smell of the sputa disappears, this 
result is sometimes brought about by wholly different means, and 
admits of an explanation entirely independent of the entrance of 
the acid into the lungs either by sprays or oro-nasal inhalers. 
Thus we learn from Ringer, that Da Costa administers by the 
stomach salicylic acid in five-grain doses to correct the foul breath 
and offensive expectoration sometimes occurring in phthisis. 
Berthold of Dresden relates a case which yielded promptly to 
internal administration of salicylic acid after the failure of turpen- 
tine inhalations and large doses of quinia. Lastly, Dr. Starkey 
has detected carbolic acid in the serum of a blister, and even in 
the expectoration, although it had not been inhaled. 

Now, what has been stated with respect to carbolic acid is 
equally applicable to creasote, thymol, and other important anti- 
septic and medicinal substances. That the more volatile medica- 
ments, when oro-nasal inhalers are used — as turpentine, chloro- 
form, ether, &c. — do make their way into the lungs to some extent 
must be admitted ; but even of this little satisfactory evidence has 
been produced. If with oro-nasal inhalers it were a fact, that such 
substances as carbolic acid, creasote, and thymol enter the lungs 
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ia quantities sufficient to give even a chance of their proving 
beneficial, then it ought to be very easy to demonstrata their 
preaence in the sputa by appropiiate tests. 

With respect to the proofs of the entrance of carbolic aeiii into 
the lungs, furnished by the characteristic disco! oration of the 
urine, the facts stand thus ; This discoloratiou doea undoubtedly 
sometimes occur, either from the administration of the acid by the 
stomach or by the use of sprays, which is neai-ly the same thing, 
since much of the Eicid in the atomized liquid is swallowed aud 
does not enter the lungs at all ; so that even in these cases the 
dark green tint of the urine affords no sufficient proof that the 
acid has entered the system through the lungs. The author be- 
lieves further, and certainly this is the i*esult of his own somewhat 
extended experience, that the alteration in the colour of the urine 
is never brought about by the use of the oro-nasal inhalers us 
Litheito employed. 

The physical composition and characters of vapours vary 
according to their nature. The vaponrs from oro-nasal inhalers 
are for the most part insensible ; those of hot water and steam 
nppi'Osimate in their physical condition to atomized sprays; the 
vapour of iodine is molecular ; that of arsenious ncid and chloride 
of ammonium ciystalline ; they all travel but a, short distance, 
and speedily become condensed, mainly by the abstraction of heat 
aud by dispersion in the colder surrounding atmosphere. 

The vapour of hot water is often employed as the vehicle for 
the diffusion and conveyance of medicaments to the organs of 
respiration, and when these are of a sufficiently volatile character 
thoy are no doubt more or less effective, but any little or non- 
volatile substances contained in the liquid from which the vapour 
is generated remain in the liquid, and hence are useless. This is 
a fact whicb is constantly overlooked, and many prescriptions for 
inhalation are thus rendei-ed worthless. 

The constitution of the several smokes or fumes derived 
from the ignition, chiefly of different vegetable substances, also 
varies much ; but they mostly consist of watery vapour, certain 
gases, and volatile empyreumiitic and medicinal substances ; and 
when they do not possess irritating properties and produce s{msm 
tliey find a more ready entrance into the Inngs than the vaiwur 
of hot water or steam, but this only when certain precautions are 
ado]>t«d. 
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Tho resalts of some observations and experiments may now be 
quoted, which throw much further light on the question of tnc 
entrance of medicaments into the organs of respiration. 

The first series of these have reference to inhalation by means 
of the oro-nasal inhalers now so much in use ; they were first 
made known in a communication by the author, * On the Com- 
parative Inutility of Antiseptic Inhalations as at present Prac- 
tised in Phthisis and other Diseases of the Lungs/ and which 
appeared in * The Lancet ' of May 5, 1883. 

The substances experimented with were phenol or carbolic 
acid, the most important and frequently employed in lung inhala- 
tion ; creasote, thymol, and iodine, all much used. 

One-half gramme of phenol, or 500 milligrammes, equal to 
about 7*70 grains, was dissolved in water, and placed on the 
sponge of one of Mayer and Meltzer*s cellulose oro- nasal inhalers, 
and the inhalation was continued for one hour. Of the 500 milli- 
grammes taken, 4 1 2 were recovered from the sponge, showing a 
deficiency of only 88 milligrammes. In the second and third 
similar experiments the amounts recovered were 413 and 458 
milligrammes respectively, showing a loss of only 87 and 42 milli- 
grammes. Thinking that the volatility of the carbolic acid would 
be aided by dissolving it in some more volatile substance than 
water, experiments were next made with spirits of wine and 
spirits of chloroform as the solvents. In three trials with half a 
gramme of carbolic acid, dissolved in alcohol, the amounts still 
retained in the sponge at the end of the inhalation were 442, 
485, and 480 milligrammes respectively, showing deficiencies 
of 58, 15, and 20 milligrammes only. The results of two 
experiments with spirits of chloroform as the solvent were 
similar, the amounts recovered being 485 and 495 ; in the one 
case 15 milligrammes had disappeared, and in the other 5 only. 

It may now be stated, that the phenol was quantitatively deter- 
mined by the very delicate and accurate process of M. Chandelon. 
It is difficult to suppose that the small quantity of carbolic acid 
which disappeared during the several inhalations could exercise 
any marked effect in the alleviation or cure of such a malady as 
phthisis, even if the whole quantity made its way to the seat of 
the disease, but this it certainly does not do ; some is lost in the 
respirator itself, more in the manipulations necessary to remove 
the remaining phenol from the sponge, but a still larger amount 



ENTRAKCE OF MEDICAMENTS INTO THE LUSGS. 



i.s absorbed by the skin of the lips and the mucous membi-ane 
the nose, mouth, and fauces ; so tliat it becomes extremely douijtfui 
whether any portion of this antiseptic ever reaches the air celle of 
the lungs. This doubt is greatly strengthened by the fact, that 
the fpxits. in cases of phthisis, expectorated shortly aft«r inhalation 
by means of oro-nasal inhalers, never, 80 far as mj experience goes, 
Bmell of carbolic acid ; neither have I ever found that acid present 
in the sputa, in any notable quantity. Another fact corroborative 
of this view may here be cited. The air expii-ed after each inha- 
lation of the carbolic acid was paused through distilled water, 
which was afterwards tested for the acid, the faintest trace only 
being discovered. 

The next antiseptic experimented with was creasote. No 
volumetric chemical pi-ocess being known for the quantitative 
estimation of this compound, the gravimetric method had to he 
pursued, which, however, furnishes results sufficiently precise for 
the purpose. 

From half a gramme, or 500 milligrammes, of creasol*, inhaled 
with water for one hour, 430 roiltigrammes were recovered, the 
creasote being dissolved out of the sponge by means of alcohol ; 
from the same quantity of ci'easote dissolved in spirits of wine 
there were recovered in the first experiment 406 and in the 
second 410 milligrammes; while, lastly, from the same quantity 
of creosote dissolved in spirite of ether there were obtained 416 
and 406 milligismmes respectively. These experiments show, as 
was the case with the phenol, that upwards of four-fifths of the 
creasote used remain in the sponge of the inhaler, while of the re- 
maining small qunnttty some ia lost in the inhaler itself, some is 
absorbed by the mucous membrane of the nose and mouth, whila 
part is lost during the evaporation of the sphits of wine and ether 
employed as the solvents of the creasote. 

The results of the exiwriments with thymol may now be 
detailed. 

There were recovered after nn hour's inbnJat'on, in the first ex- 
periment, 412, and in the second 4CG, out of the 500 milligmmmes 
employed, and which were dissolved in ether. Fi-om the same 
amount of thymol dissolved in spirits of wine, there were obtained 
450 and 466 milligrammes. It is therefore scarcely posnible to 
conceive, that this antiseptic can, as at present employed, exert 
Any beneficial efl*ect. 
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The last antiseptic of which trial was made was iodine. The 
experiments with that substance were the following, and, as 
will be seen, they were very conclusive : — 200 milligrammes of 
iodine were dissolved in 10 cubic centimetres of spirits of wine, 
and of this mixture 1 cubic centimetre, containing '020 of iodine, 
was placed on the sponge of the inhaler, with a little alcohol added, 
and inhaled for an hour. A similar experiment was made with 
spirit of ether as the solvent. The vapour given off was at fi i-st 
pungent and stinging to the mucous membrane of the nose and 
mouth, and on examining the sponge at the end of the hour all 
but a trace of the iodine was found to have disappeared. In 
iodine, therefore, we really have a sufficiently volatile agent to deal 
with, and hence it might be presumed that it did, in fact, make 
its way into the lungs. This conclusion, though apparently 
warranted by the disappearance of the antiseptic during inhalation, 
is not confirmed by further observation. 

When testing the saliva and mucus of the mouth and throat 
on the completion of the inhalation, with a solution of starch, I 
noticed that the colour of the starch was unchanged, proving the 
absence of free iodine. On applying, however, an acid to the 
mucus, the blue colour was abundantly developed, showing that 
very much of the iodine inhaled, and possibly the whole of it, had 
become converted into an iodide, in which titinsformation it loses 
a great part of its antiseptic properties. This is an interesting and 
important fact, not only in relation to the subject now under con- 
sideration, but in other ways. Thus, for one thing, it seems to 
show, that it is almost useless^ when oro- nasal inhalers are used, to 
administer free iodine as a medicine. Again^ it should be known, 
that when, as is frequently the case, carbolic acid and iodine are 
inhaled together, a strong chemical action is set up between them, 
whereby possibly the properties of the iodine are impaired. In 
the case of iodine, then, evidence is also wanting to show that this 
antiseptic does really make its way into the lungs as such, 
when oro-nasal inhalers are employed. 

Now it may be urged, that if the inhalation of the several anti- 
septics had been continued for a longer period than an hour, the 
result would have been different — that is to say, that more of them 
would have been inhaled. In order to test this point, the inhala- 
tion of carbolic acid was continued for two hours in three ex- 
periments, with the following results : Of the 500 milligrammes 
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takea there were recovered by Chandelon's process 410, 4O0, and 
390 lailligrammea I'espectively, tlius showing only a very moderate 
inci-ease, quite insuifieient to affect in any mttterial manner the 
general results pi-eviously arrived at. Even had the amount in- 
haled been much greater, it would by no means have followed that 
a proportionate increase of the antiseptic was to be found in the 
lunga. Supposing a smaU quantity of any of the antiseptics really 
rcTches those organs, it is not to be supposed that it remains theie 
for an indefinite time, and goes oq aeoumulating as long as the in- 
halation is continued. The action of the absorbents would doubt- 
less come into play, and the antiseptic which was inhnled the tiret 
hour would become removed by absorption during ihe second hour. 
Again, it might be ui^ed that if Bmaller quantities of the anti- 
septics were placed in the inhaler, the proportionate volatilization 
would be greater, 250 milligmmmes of phenol in water were 
sprinkled on the sponge of the inhaler, and inhalation continued 
for an hour, at the end of which time 234 milligi-ammes were re- 
covered from the sponge, showing rather a smaller and not a 
larger proportionate loss. 

It thus appears that in the case of phenol or cai-bolic acid, crea- 
Hote, and thymol, more than four- fifths of the quantities oi-igiually 
taken, were still present in and were^ recovered from the sponge 
at the end oF the inhalation, and furtlier that the small amounts 
of thone substances which had actually disappeared wei'e in great 
part to be accounted for in other ways than by supposing that they 
had entered the lungs — namely, l.>y loss in extiactioo from the 
sponge, by loss in the inhaler, on the skin of the chin and cheeks, 
and on the mucous membrane of the mouth and fauces of the per- 
son inhaling. This result is iu no respect aui'prising, and is only 
what naturally might have been expei;ted by anyone conversant 
with the chemical properties of the antiseptics experimented with. 
The volatility of oarbohc acid, creasote, and thymol at ordinary 
temperatures is but slight, and in winter often nil, and it is nearly 
always necessary in using oro-nasal inhalers that some met 
should be adopted whereby an increase of temperature is obtained 
sufficient to ensure the uecessitiy degree oF volatilization. 

A second series of observations and experiments dilTered con- 
siderably from those just detailed. They were commtmicated to 
the British Medical Association at its meeting in Liverpool in 
August 18S3, and were afterwards published in the journal of the 
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A«;sociation of November 3, 1 883, in a paper which bore the follow- 
ing title : * On Inhalation, more particularly Antiseptic Inhalation, 
in Diseases of the Lungs.' The author contrived the following' 
arrangement in imitation, as near as was practicable, of natural 
respiration : — A syringe was prepared, having a capacity of 200 
cubic inches, ard provided with a hollow piston having a valve at 
each end. The lower valve prevented the escape of the air in that 
direction when the piston was pushed down, while the upper one 
at the same time of course allowed of its escape upwards. A 
Woulfe*8 bottle, filled with water, or a bulb tube filled with spirit, 
as the case might be, was next attached to the distal end of the 
sjninge; this bottle or bulb in its turn was joined on to the 
termination of the trachea of an unskinned sheep's head and neck. 
The mouth and nares were covered with a well-fitting papier- 
mach^ respirator, furnished with the usual cnbriform receiver and 
sponge. The syringe of course was intended to take the place of 
the lungs, and the Woulfe's bottle to intercept any of the sub- 
stances used, which might pass from the respirator down the 
trachea, with a view to their subsequent determination. The 
syringe was capable of being worked at the rate of about 250 
times per hour. 

The first experiment was with half a gramme, equal to a little 
more than 7^ grains of carbolic acid. After the rapid action of 
the syringe for an hour and a half, the water in the Woulfe's 
bottle was tested by Chandelon's process, with the result of finding 
in it only '003 gramme of carbolic acid — that is to say, a mere 
trace. A second experiment furnished a similar result. 

Such being the results of the experiment? with carbolic acid, it 
is not probable that any with creasote and thymol would have been 
difierent, having regard to the relative volatility of these substances. 
Thymol, indeed, at ordinary temperatures, is far less volatile than 
carbolic acid. 

In the next experiments much more volatile substances were 
selected, namely, euctilyptol and oil of turpentine, both also pos- 
sessing strongly penetrating odours. In the case of the eucalyptol, 
the faintest possible odour only, recognizable with difficulty, was 
perceptible in the alcohol through which the air was passed. With 
the tui'pentine; however, the spiiit was found to possess a decided 
smell of this oil, although it was obvious that the quantity actually 
present was very minute. 
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Lastly, an experiment was made with iodine ; of this two 
cubic centimetres of an alcoholic Kolution wei'C taken, contnioitig 
'06 gramme of iodine (equal to about nioe-tentbs of a grain), a 
much larger quantity than that ordinarily employed, in conise- 
quence of the instating nature of the fumes. The alcohol through 
which the tiir issuing from the trachea was passed, did not becoaie 
coloured in the slightest degi'ee, nor did it furnish any evidence 
whatever of the presence of iodine. This experiment was per- 
tbi'med a second time with another sheep's bead and neck. The 
saliva of the mouth, and the mucus, were also t-ested for free 
iodine ; not a trace was present, but, ai'ter the addition to the 
iBiicna of a little dilute nitric acid, it was freely hbemted. This 
shows that the iodine had really entered the mouth, but had 
become converted into an iodide, of course losing in the proceaa 
much of its antiseptic properties. In this respect the experiment 
accorded exactly with what has elsewhere been shown to take 
place in the living human subject. 

Of course it may be urged in objection that the results of the 
experiments just recorded would have been different in the case of 
the human subject ; and this is to some extent possible, although 
scarcely probable, seeing that the construction of the larynx of the 
beep is less complicated than that of the human subject, and that 

passage is much more open and free. However this may be, 

esperimenta are confirmatory of those previously quoted, and 
;hey show that substances of little volatility at ordinary tempera- 
, such as carbolic acid, creasote, and thymol, make their way 
into the lungs, wlien oral or oro-nasal respuutors are used, with 
liiiBculty, and in very minute quantities only, while even sub- 
stances with a considerable volatility, as eucalyptol and oil of tur- 
pentine, do not always find a ready access. 

But the results of a variety of other observations and experi- 
ments designed to test the efficacy of inhalation in other forms 
were described in the communication already refen'ed to. One of 
these forms embraced inhalation by the vapour of hot water. 

The British Pharmacopceia contains five formula for the 
inhalation of medicaments by the aid of the vapour of hot water ; 
two of these are Vapor Coniie and Vapor Creasoti. Considerable 
discrimination has been exercised in the choice of these two sub- 
stances, and in the methods described for their use, seeing that 
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the alkaloid of conium is volatile, as of coarse is also the creasote 
to some extent. 

For the Vapor ConiaB, The Pharmacopoeia directs that twenty 
minims of a mixture of one part of the extract of hemlock with 
one part of a solution of potash and ten parts of water should be 
put on the sponge of a suitable apparatus, so that the vapour of 
hot water passing over it may be inhaled. It will be observed 
that the twenty minims of the mixture will contain less than two 
grains of the extract of conium. The quantity of the active prin- 
ciple, conia, contained in the two grains is infinitesimal, and 
may be said to be homoeopathic ; it may be taken to be rather 
over one-tenth of a grain per 100 grains of the extract. Two 
cubic centimetres of the mixture referred to above, equal to about 
thirty-one grains, and containing '16 gramme of the extract, or 
rather more than two grains and a half, were placed on a piece of 
sponge, suspended in the neck of a retort containing 250 cubic cen- 
timetres of distilled water. Twenty-five cubic centimetres were 
distilled over and tested with Mayer's general reagent for alka- 
loids (potassio-iodide of mercury), but not a trace of conia could 
be discovered. After slow evaporation to dryness at a very low 
temperature, a faint reaction only was obtained with Mayer's 
reagent. Subsequently a similar experiment was made with '01 
gramme of the alkaloid itself, or rather more than one-tenth of a 
grain ; but in this case the alkaloid was put into the water, and 
not placed on the sponge, as in the previous experiment. The first 
twenty-five cubic centimetres distilled over gave a distinct reaction 
with Mayer's reagent, but the second only after concentration 
almost to dryness. It thus appears that, in Mayer's reagent, we 
have a most delicate test for conia ; and, that point being deter- 
mined, an experiment was made with the extract of conium, in 
the quantity and under the conditions set forth in The Pharma- 
copoeia. The result was that not a trace of the alkaloid was to 
be detected in the alcohol through which the vapour was passed, 
even after careful evaporation, almost to dryness. 

With respect to the employment of the Vapor Creasoti, the 
following instructions are given in The British Pharmacopoeia. 
Twelve minims of creasote are directed to be mixed with eight 
ounces of boiling water, in an apparatus so arranged that air 
may be made to pass through the solution for inhalation. With a 
view of testing how far this method of employing the creasote is 
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effective, the two following experimeDts were made: — Half agramnii 
eqiiu.1 to 7-7 graios, was added to 300 ciibic centimetres of water, 
and the vnpour, mixed with air, wea drawn through alcohol for 
fifteen minutes ; this of course retained whatever ci-easote passed 
over. The alcohol was afterwards found to contain onlj '007 
gramme of treasote, or alwut the ^nd part of the amount origin- 
ally taken. In the second experiment the tt&me quantity of 
creaaote was taken, but in a somewhat diflereotly constructed 
apparatus, with tuhes of a greater diameter, so aa to allow of a 
freer passage for the vapour. In this case "026 gramme of 
the creasote was recovered, equal to about the y^^th part of the 
original quantity. 

It may be safely affirmed, therefore, that the method of in- 
haling conium and creasote by the vapour of hot water, as pre- 
Bcribed by The British Pharmacopceia, ia most ineffective, and 
aJjttost, if not quite, valueless. 

The pbarmacopceLi of The Hospital for Diseases of the Throat 
containa a variety of formulfe for medicated inhalation by the 
vapour of hot water, I will select two of the most importjint of 
these and put them to the test of experiment. One of them ib 
the Vapor Acidi Carbolici. Twenty-one drachms, or 1260 
grains, of the acid are directed to be dissolved in three drachms of 
wat«r, and of this mixture a teaspoonful, say equ^d to a drachm, 
and containing the very targe quantity of B2'5 grains of phenol, in 
to be put into an eclectic inhaler, cantAining a pint of water at a 
t«mpei'atare of 150° Fahr., and maintained at that temperature by 
the aid of a spirit lamp. A quantity of the mixture containiuj; 
exactly three grammes and a half of carbolic acid, pqual to 53*9 
grains, was put into the inhaler, the inhalation being continued 
for the space of twenty minutes; after which 344 gi'ammeH of 
the acid, equal to 53'IJ6 grains, were recovered from the inhaler, 
the loss thus amounting to '06 gramme, equal to only -82, or 
four-fifths of a gt';i{n. It must not be supposed, however, that the 
whole of even this small amount was actually inhaled ; part, no 
doubt, was dissipated in the uninhaled vapour, while of that which 
really entered the mouth, some was absorbed by the mucous 
membrane of the mouth and fauces. 

The air expelled from the lungs at each expiration was nlso 
tested for carbolic acid, the quantity found being exceeaivcly 
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minute, namely, *0076 gramme, equal to a little over one-tenth 
of a grain. 

The second formula selected from The Throat Hospital Pharma- 
copoeia for experiment was that for Vapor Thymolis, or thymol. 
The directions in this case are, to dissolve twenty grains of thymol 
by means of thi^ee drachms of spirit, and to make up with water 
to twenty-four drachms, or three ounces; a teaspoonful of the 
mixture to be added to a pint of water at 150^ Fabr. Contrast 
for a moment the very large quantity of carbolic acid employed in 
the first inhalation — namely, 52*5 grains — with the minute amount 
of the thymol, less than one grain, employed in the second inhala- 
tion. Thymol, though little volatile at ordinary temperatures, 
melts readily in hot water, and then becomes very diffusible. Of 
course, the greater part of the portion of a gi*ain contained in the 
8750 grains of the pint of water was volatilized in the vapour ; 
but what possible curative effect could be expected to result from 
so minute a quantity of thymol, even if the whole were really 
inhaled? 

When the substances added to hot water possess a high degree 
of volatility, and are employed in considerable quantity, and when, 
at the same time, the temperature of the water is maintained by 
means of a lamp, vapour inhalation may be practised in some 
cases with benefit, especially in affections of the throat. In some 
instances the warm vapour of the steam itself, un medicated, proves 
serviceable, although it is surprising how little water really passes 
over in most cases, except the inhalation be continued for a long 
time and the temperature be maintained by the aid of a lamp. In 
the two experiments made with the vapor creasoti of The British 
Pharmacopoeia, the loss of water amounted to only 10 and 12 cubic 
centimetres respectively, equal to about 2^ and 3 drachms. 

We may now pass on to treat of inhalation by steam. Steam, 
of course, does not differ essentially from the vapour of hot water, 
only that the vapour is generated faster and the temperature is 
higher. This temperature, however, is rapidly reduced by contact 
and intermixture with the air in which it becomes diffused, the 
vapour or steam with equal rapidity becoming condensed and re- 
duced to particles or atoms of sensible dimensions. In fact, by the 
time the steam reaches the air passages it is for the most part re- 
duced to the condition of an atomized liquid or spray. 

It will be well to refer here to the fact, which, however, is 
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constantly ignofed or forgotten in many prescriptions for inhalation, 
that no sulfstance is volatilized, and passes over in the vapour of 
steam, which is not itself more or less volatile ht the temperature 
of the water or steam. Suhstancea which ai'e Toiatile at ordinary 
temperatures have, of courae, their volatility greatly increased at 
the boiling point of water. "Wiat«ver substances, thti'efore, are 
contained in or added to water and which are not volatile at 
100" C. or 213° F., will not pass over by distillation, but will 
be found in the residue of the retort or still. It is thus useless to 
prescribe for inhalation by the vapour of hot water or by means of 
oio-nasal inhalers, as is frequently done, such remedies as prepam- 
tione of opium, cannabis Indica, stramonium, hyospyamus, and 
many other medicinal substances. 

To show the effect of the temperature of boiling water in in- 
creasing the volatility of Biibstancea which, at ordinary tempera- 
tures, ai'e but Kttle volatile, the resulta of the three following 
experiments may be given. Carbolic acid or phenol, notwithstand- 
ing the strong odour which it emits, is, under ordinary circum- 
stances, but little volatile. Half a gi'amme of this, or rather 
more than 7^ grains, was placed in a retort, and distilled with 
250 cubic centimetres of water ; and of this one-fifth part, or 50 
cubic centimetres, was distilled off, '12 gramme or 1'85 grains 
being found in the distillate by Chaudeloo's process. In a similar 
esperiment with creasole, which is more volatile than phenol, -17 
gramme, or 2'6 grains, passed over ; while, lastly, iu the case of 
thymol, which is scarcely at all volatile at oi-dinary temperatures, 
no less than '267 giiimme, or 41 grains, was obtained. Had 
the distillation been carried further, the quantities recovered would 
have been proportionately increased. 

Steam, thei'efore, especially when given off in a concentrated 
form, does carry over a very considerable amount of the antiseptic 
Bubstancea referred to above. 

In some st«am inhalers, as in that of Dr. Lee, the substances 
used are added to the water itself, prior to its being boiled ; 
but usually, as in Siegle's steam inhaler, the medicament is not 
put into the I'eceiver it«elf, but in.to a separate receptacle or bottle. 
In the latter case, the steam and medicated liquid come into con- 
tact at the points of the capillary gla£s ta1>es, the hot and rapidly 
moving steam producing a vacuum in the uaoeuding tube, which 
causes the liquid to flow up it. The force of the jet of steam 
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atomizes the medicated liquid, and the contact of the cold air con- 
denses it as well as the steam itself. Whether the medicament used 
be added to the water before boiling, or be contained in a separate 
vessel, the actual result is very similar, although the quantity of 
liquid used is, of course, greater in those cases in which two receiv- 
ing vessels are employed. In Dr. Lee's spray producer, the medi- 
caments contained in the water in the boiler pass over bodily with 
the steam till the receiver is emptied, and this to some extent 
whether they are volatile or not. 

I will now proceed to state the results of experiments with 
Siegle's steam inhaler. 

The vapour of steam, as already stated, coming into contact 
with the colder air, very rapidly cools and condenses ; so that, if 
the mouth be applied within a few inches of the spray, the tem- 
perature becomes bearable, while the condensation is shown by 
the rapid deposition of moisture in the track of the jet of steam. 
Attentively watching the action of a steam inhaler, it is seen, 
first, that much of the steam is deposited in the vicinity of the 
inhaler; secondly, that a considerable portion of the steam spray 
does not enter the mouth at all; thirdly, that part of that 
which enters the mouth is returned during the act of expiration : 
indeed, it has appeared to me that not one-third of the steam 
generated is actually retained, and most of that which is so, there 
is good reason to believe, settles upon and is absorbed by the 
mucous membrane of the mouth, cheeks, and fauces. But an- 
other and fourth great cause of waste is, that the steam spray is 
always in operation, whereas the act of inspiration probably does 
not occupy much more than one-third of the whole time, some 
ten or fifteen minutes, consumed in the inhalation ; so that, from 
this cause alone, it may safely be affirmed that fully two-thirds 
of the whole quantity of the medicament employed is lost, and 
can be of no utility whatever for the purpose in view. Lastly, it 
may be pointed out, that in using steam inhalers, respiration is 
carried on almost entirely by the mouth. 

The following experiments with steam inhalers will show, in a 
measure, how great the loss is from the causes above mentioned. 

It may be remarked, at the outset, that it is most difficult to 
determine the actual loss which takes place in using a steam 
inhaler, owing to the rapid difiusion of the vapour and the 
extreme difficulty of confining and condensing it all. With a 

c 
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view of estimating tlie loss, an apparatus was constructed, con- 
sisting of a large hood, fiistened i^und the neck and fui'iiished 
with a long chimney, which was made to pass through a Liebig'a 
condenser and to terminate in a flask surrounded with ice, the 
upper part of the chimney also being packed round with ice. It 
will thus be seen that the surface over which the vapour of the 
steam spray was necessai-ily spread was very large, and the 
difficulty of recovering the whole of the material taken propor- 
tionately great. 

Taking 0-750 gramme of carbolic acid, = 11-63 grains, there 
was recovered, as the mean of two experiments, 0'368 gramme, 
= 5'67 grains, of the acid. In an experiment made, using the 
same quantity of carbolic acid, by allowing the steam jet simply 
to expend itself in the hood, without any inhalation, there was 
recovered 0'47O gramme, ^ 7-24 grains. This experiment is 
important, the difference in the amount recovered when the 
steam spray was Inhaled and without inhalation being but 0-102 
gramme, or 1^ grain. 

There is still another form of apray often employed, namely, 
the cold spray, the motor power being air. In this case the 
liquid condenses still more readily, and the moistare is de- 
posited in ft more limited ai'ea. This apray may be used either 
intermittently— that is to say, the jet may be thrown out 
only during inspiration — or continuously, when of course there 
will be the same loss of material as in the case of the 
continuous steam spray. In two experiments with the air spray, 
the same quantity of carbob'c acid being taken — namely, 0'750 
gramme — the mean amount recovered was 0'-138 gramme, ^ C'74 
grains : while in an experiment with the hood empty, there was 
recovered O+Sl gmmmo, = 6'94 grains, being only a very little 
more than was obtained after inhalation. 

With ft hood and other apparatus in every way perfect, I 
entertain no doubt, that I could succeed in recovering ]nrg«r 
quantities of the carboUc acid than those obtained in the above 
experimenti with the steam and air spi-ays. 

That a quantity, small in comparison with the amount 
originally taken, of such medicinal eubslAncea as carbolic acid, 
thymol, ltd., really makes its way into the lungs, when steam or 
other sprays are used, wonld appear to be further shown by 
the result of experiments with those sprays and the apparatus 
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referred to already, namely, the large syringe and the head and 
neck of a freshly-killed sheep. Thus half a gramme of carbolic 
acid, dissolved in water, was placed in the bottle of a Siegle's 
inhaler, and the steam generated in the usual manner; after 
the syringe had been in operation for fifteen minutes the water in 
the Woulfe*s bottle through which the air was passed was tested, 
but not a trace of the acid was found to be present. 

Such, then, are the results of the author's experiments on 
inhalation, especially antiseptic inhalation, as at present ordinarily 
practised : 1. with the vapour of hot water, medicated or other- 
wise ; 2. with oro-nasal inhalers ; and 3. with steam and air spray 
producers. 

The following conclusions may now be deduced, founded partly 
on the foregoing observations and experiments : — 

1. That substances of a gaseous nature and unirritating 
character pass, as might indeed be assumed would be the case, 
readily into the air passages and lungs. 

2. That the fumes derived from the burning of certain mineral 
and organic substances, when uninitating and inhaled with cer- 
tain precautions, also enter with comparative facility. 

3. That the same may be affirmed of the vapours of many 
volatile substances, and particularly that of hot water, although 
much of this is apt to be condensed and deposited prior to its 
entrance into the lungs. Except in the case of the more volatile 
substances, and when the temperature is maintained by the aid 
of a spirit lamp, the inhalation of medicaments by the vapour of 
hot water is, as we have seen, but little effective ; these, even 
when vaporized in any considerable quantity, are expendt^d 
rather on the mouth and fauces than upon the lungs, and by far 
the greater part of the substances used remains, in the majority of 
cases, in the inhalers themselves. 

4. That the medicinal substances, whether volatile or non- 
volatile, contained in sprays, either warm or cold, also reach the 
lungs, when proper precautions are observed ; though in greatly 
diminished quantities, part being lost before the entrance of the 
spray into the mouth, and part being swallowed, or absorbed by 
the pharyngeal mucous membrane. No doubt, by the employ- 
ment of sprays, either hot or cold, any quantity of a given 
substance may be thrown into the mouth, applied to the fauces, 
and even introduced into the stomach ; and, so far, they are 
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effective; but, from the evidence adduced, there is reason to 
believe that but a proportionately small amount of the subatajiw« 
employed, aa the sprays are at present used, really reaches tho 
lungB, or even the laryni and trachea. 

5. That the employment of oral and oro-nneal inhalers for 
the volatilization and inhalation of such substances as carbolio 
at'id, ci'easote, thymol, and many others which are, in fact, but 
little volatile at the ordinary temperatures of the air, op which 
may even be entirely non-volatile, is of but little utility in 
general, and is in many cases entirely delusive. When such 
inhalers are used for the diffusion and inhalation of the more 
volatile medicamente, as alcohol, chloroform, ether, or turpentine, 
they are no doubt more effective. When it is remembered, that 
inhalation in affections of the organs of respiration, is cairied on 
in Great Britain, chiefly by means of oral and oro-nasal inhalers, 
the practical impoitaQce of the foregoing conclu-iion will beat once 
apparent. I would again i-ecall to mind the fact, that four-fifths of 
the more important antiseptics, such as carbolic acid, creasot«, and 
thymol, are, with the ordinary oi-o.nasal inhalers in use, re- 
covei-able after the completion of the inhalation. 

But the question may be asked ; cannot the patient himself 
t«ll whether the medicaments inhaled really enter the air passages 1 
The answer is, tliat the mucous membi-ane of those parts is bub 
little sensitive, and that sometimes he can and at others he ia 
unable to say whether they have effected an entrance or not. If 
the inhalations are either decidedly hot or cold, or if the sub- 
stances employed are powerful, they may give rise to sensations 
and feelings of a positive ehai-acter, as of cold or warmth, of 
constriction or soreness, and these would be first felt high up 
behind the sternum, and as the inhalations penetrated farther and 
deeper, the area of the sensations would become projiottionately 
increased. If, however, the substances inhaled were mild and 
unirritating, and of the ordinary temperature, the patient would 
be unconsciouE of their euti'once. 
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CHAPTER 11. 

THE PRINCIPLES CONCERNED IN THE VOLATILIZATION 
AND INHALATION OF MEDICAMENTS. 

There are several principles and circumstances which govern and 
affect the volatilization of the medicaments employed in inhalation. 
The nature of some of these is either not understood, or in some 
cases altogether overlooked. In fact, the chemistry and physics 
of inhalation have been but little studied by medical men. 

The chief circumstances to be taken into consideration are : the 
relative volatility of the substances employed, temperature, relative 
humidity of the air, the motion of the air, the extent of the surftice 
of exposure, the physical condition of the medicaments themselves, 
whether in solution or not, whether wholly or only partially dis- 
solved, the nature of the media by which they are held in solution, 
and, lastly, the manner in which they are inhaled. 

With respect to volatility, medicaments vary greatly ; some pass 
into a state of vapour rapidly at the ordinary temperature of the 
air, as alcohol, chloroform, and ether, while others do so only 
slowly and with difficulty, as carbolic acid, creasote, and thymol. 

The expression, ordinary temperature of the air, is a very wide 
one, and may include all degrees of temperature above 32° F., the 
freezing point, up to 76° F., or summer heat, a ra.nge of no less 
than 44°. Now the rate of evaporation of any given substance 
will vary greatly between this range; it will ba much dimin- 
ished as the lower limit is approached, and still more augmented 
in proportion as the higher limit is reached. Thus taking 
carbolic acid as an example, the antiseptic on which so much 
reliance is placed in this country, the evaporation at or near the 
freezing point will be almost nothing, while at summer heat it will 
be greater, though still small. 

This is well shown in the following table, kindly prepared at 
my suggestion by Mr. Edwy G. Clayton, F.C.S. 
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Table I. 

Half a gramme, ^ 0'500, of pure crystallized phenol was taken 
in each experiment, with 4c.c., or as nearly as possible 1 drachm, 
of rectified spirit. The specific gravity of the latter waa 0-84:2. 

The dishes used were all similar in size and shape, and the 
diameter of the surface of llie liquid exposed was in each case 1 J 
inch. The diameter across the top of each dish was 3^ inches. 

A free current of air was allowed to pass through the room 
during all the experiments, two windows and a ventilator being 
open the whole time. 

In the fii-st experiment the temperature was obtained by the 
aid of ice, the dish floating in water at 33° F. 
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These experiments show, in the first place, a steadily inci-easing 
volatilization with inwease of temperature, and in tlie second, that 
the estent of the loss even at 80° F,, and after two hours' exposure, 
was bnt small, it amounting to only 0-060 gramme, = 1'38 grain. 
This last result confirms in a very conclusive manner the aecu- 
i-acy of the statement, founded on expei-imenta, already more than 
once referred to— namely, that fully four-fifths of the carbolic acid 
are still I'etained in the oro-natal respirator at tlie completion of 
the inhalation. 

The second table, also prepared by Mr. Clayton at a later date, 
is equally instructive, and shows the rate of evaporation at tem- 
peratures between 50° and 100° F., in the case of some medica- 
ments having a higher de^i'ee of volatility than caibolic add. 
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Table II. 

Tabulated Remit* ofumie ExpeHnienU made irith thr. I lem of Dftermining 
APPBOXIUATELT the QaantUiet Lett of Certain S-ilidi and Liquidi 
during their Ecaporatum for One Hour at eaek of the folloieing Ten- 
1 60°, 60°, 70°, 80°, W, and 100° Fahrenheit. 
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Then there are other medicaments which are termed Don-Tolatile, 
because thej do not evaporate at ordinaiy temperatures of the 
air. It is obriouB, that this last large claes can only be employed 
in inhalation in the form of atomized liquids or sprays, and not in 
the vapour of hot wat«r, nor by means of oro-nasal inhalers. 

While the rate of evaporation varies greatly within the limits 
of the ordinary temperature of the air, it augmenting in proportion 
OS the upper limit is approached, the rate is, with certain substances, 
still farther very greatly increased when this is passed— that is 
to say, at temperatures between 76° and 212° F. This fact will 
be demonstrated by certain expeiimentx, the particulars of which 
will be hereafter narrated. The effect of temperature in augment- 
ing or retarding the vols til izat ion of many of the medicamenta 
employed in inhalation was, up to the time of the publication of 
my various communications on inhalation in the ' Lancet ' and in 
the ' British Medical Journal,' but little understood. 

The relative humidity of the air makes also a very considerable 
difference in the rate of evaporation; a dry air, as is well known, 
promotes it, and a moist condition of the atmosphere exerts a 
retarding effect. 
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Again, the condition of the air as to movement exerts a 
considerable effect. K the nir be BtiU, vaporization proceeda 
slowly, and if it ha both still and humid, then the rate ia still 
more retarded ; if, on the other hand, the air be in active move- 
ment, if a light bre^ or strong wind be blowing, then the ratio 
is surprisingly accelerated. Ordinarily when a strong wind 18 
blowing the air ia very dry. If to the actively moving air 
increased temperature be superadded then the maximum effects 
are produced. 

But there is still a most importAot principle to notice in 
connection with the subject of volatility, and that is the effect 
produced by augmenting the surface of exposure or evaporation. 
This principle in its application to the subject of inhalation was 
not at all understood till the author drew attention to it, first, 
in a paper ' On the Principles of the ConBtmction of Chambers 
for Inhalation in Diseases of the Lungs,' which was communicated 
to the British Medical Association at it^ meeting in Liverpool in 
August 1883, and which aftei'warda appeared in the Journal of 
the Association of January 12, 1864 ; and secondly, in two articlea 
in the ' Lancet,' the titles of which will be given later on, and 
which were published in the numbei-sof that journal for October 6, 
1883, and January 19, 188i. 

It occurred to the author, that tince the surface of exposure of 
most medicaments employed in inhalation, by means of oro-nasal 
inhalere, was exceedingly small, if this surface could be very greatly 
increased there would l>o a proportionate augmentation of volatil- 
ization. Thus, say the surface of exposure in an ordinary oro- 
nasal inhaler was 2 inches, and that this surface could be extended 
to 2000 inches J the results obtained would be a_ thousand times 
enhanced. 

The results of actual experiments were most surprising, and 
proved that the principle was a sound one, even in the case of 
substances whose volatility at ordinary temperatures is compara- 
tively 80 slight, as carhohc acid, creaaote, thymol, &c. 

This principle was at first thus tested ; — 

Fifty grammes of carbolic acid, ss 771 grains, were dissolved in 
wat«r, two Turkish towels being saturated with the solution and 
exposed to the ur of a closed room at a temperature of 22° 0., 
= 72" F. 

Aftfflr the lapse of forty-eight hours the towels had become 
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quite dry, and the author was not a little surprised on examining 
them to perceive that they did not possess the slightest smell or 
taste of the carbolic acid. One of the towels was then tested, and 
found to contain only 0*07 gramme of the acid, equal to 1*08 
grain; that is to say, the whole of the carbolic acid employed, 
namely, 771 grains, had disappeared, with the exception of the 
small quantity above referred to. 

This result appeared so surprising, although the author was pre- 
pared for a considerable reduction in the amount of the acid taken, 
that he thought the towels must have been inadvertently washed. 
He therefore repeated the experiment in a more precise manner, 
taking one of the Turkish towels only. It measured 48 by 18 
inches, thus presenting a surface of 1728 square inches, and it was 
saturated with an aqueous solution containing 25 grammes, or 
385 grains, of carbolic acid. The experiment was commenced at 
10 A.M., the towel being moistened in the course of the day once 
or twice with a little water. At 10 a.m. the next day the towel 
was still somewhat wet, but at 4 p.m. it was only just damp. It 
was then tested for the acid, 0*09 gramme only being obtained, 
equal to 1*39 grain. Thus in the space of 30 hours the whole 
of the acid used, 385 grains, had practically disappeared. Had 
the same quantity of the acid been exposed to the air in any vessel 
presenting only a small surface, the loss would have been but 
trifling. 

This result is of the highest importance, as it places in our 
hands the means of charging inhalation chambers to almost auy 
desired extent with all those medicinal substances, which possess 
even a feeble volatility, at the ordinary temperature of the air. 

The following experiments were also made with carbolic acid. 
Turkish towels were cut into pieces, measuring 18^ inches in one 
direction and 9^ inches in the other. Each of these was charged 
with 5 grammes, = 77 grains, of carbolic acid, dissolved in about 
100 cubic centimetres of water, each piece being tested at intervals 
of 4 hours. 

There were recovered out of the 5 grammes, or 77 grains, 

taken — 

After 4 hours 2*77 grammes = 42*66 grains 
„ 8 „ 1-82 „ « 28-03 „ 

19 = 

)t ^'-' f) ft ^ >f 

„ 16 „ 0-49 „ = 7-65 „ 
„ 20 „ 0-20 „ « 308 „ 
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These experiments were conducted in & closed chamber and at 
a, comparatively low temperature. Had the chamber been freely 
open to the air, or had the temperature been raised to even (53° 
F., the results would have been far more striking. Jn place of 
20 hours being required for the almost complete volatilization of 
the acid, much less than half that time is necessary. 

As illustrating the combined effects of extension, of surfaoe and 
free exposure to the air, the following experiment may be cited ; — 
A portion of a Turkish towel, 18 by 9 inches, and charged with 
a watery solution containing 100 gi'ains of cwbolic acid, was 
exposed for 4 hours in the outer air, with a light breeze blowing 
and the sun shining at the time, the temperature being 90° 
in the sun. At the end of that time the towel was found to be 
quite dry, and the whole of the carbolic acid had disappeared, 
with the excejitioa of 4-74 grains. 

The following experiment stands in marked contrast with the . 
above. In this case the ]jortion of Turkish towel, charged with 
the same amount of carboUc acid, was pbced in the still air of a 
room without a fireplace, having a temperature of 68° F., the door, 
window, and shiitterg being clos«d, and allowed to remain for 10 
hourf, at the end of which time no less than 58'2 grains of 
the acid were recovered. 

Further expeiiments showing the increased volatiliaition of 
certain medicaments, resulting fi'om the extension of the surface of 
evaporation, will be found detailed in Chapters III, and IV., 
those treating of the apparatus employed in inhalation and of the 
construction of true inhalation chambers. 

It will also be proved that this principle holds good in 1 
case of creasote and thymol and some other meilicamenta. 

It is thus seen that the idea or principle on which the fore- 
going and many other esperimenta were founded was correctly 
conceived, but when the principle is combined with increase of 
temperature some furtlier aui-prising results were obtained. The 
reader should be reminded, that the experiments just narrated 
were made at the ordinary tfimperatures of the air. 

The inci-easeof temperature should vary with the volatility 
and other properties of the substances employed, and should be 
carefully regulated. 

One of the best and most practical methods of applying this 
increased tem]terature, is by means of hot water spread over a com- 
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paratively large surface. Owing, however, to the increase of 
volatility obtained by the augmentation of temperature, the extent 
of surface required will be very many times less than that which 
is necessary when Turkish towels or other suitable fabrics are 
placed in the air at any ordinary temperature, while the time 
occupied will also be proportionately reduced — two great ad- 
vantages. 

The effect of the combination of a somewhat large surface with 
increase of temperature is well illustrated by what takes place 
in the case of thymol. 40 grammes of thymol, =616 grains, 
were melted in hot water in a dish having a superficies of 64 
inches, the temperature being maintained at 72° C, = 161*6° F. 
At the end of 12 hours it was found that the whole of the 
thymol had disappeared, a substance which, as already remarked, 
possesses but little volatility at ordioary temj>ei'atures, and which, 
even when spread over the large surface of a Turkish towel, is far 
less volatile than cai'bolic acid, creasote, and a variety of other 
substances. 

It is difficult to overrate the practical importance of these 
principles. By means of one or other of them, or of both 
combined, chambers may be quickly charged with the most power- 
ful antiseptic substances, and indeed with a great variety of other 
medicaments which possess even a very low volatility at the usual 
temperatures of the air, and this to any extent required. Guided 
by these principles, I have been led to devise a number of improved 
forms of apparatus for inhalation. 

I may also point out that the principles above described may 
be applied with great effect to disinfection as well as inhalation. 

But there are still other circumstances to be noticed which 
exert a considerable effect in promoting volatilization; one of 
these is that the substance should be either in a very fine state 
of division, or, better still, entirely liquid or held in complete 
solution. 

Another circumstance which has to be considered, is the nature 
of the media in which the substance is dissolved, and which are often 
added to the prescription under the expectation that the volatility 
of certain not very volatile medicaments is thereby promoted. 
This has appeared a point of so much importance, that I have had 
it put to the test by certain experiments, which Mr. Clayton 
has also kindly carried out at my suggestion. 
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Five separate quantities of pure crystallized phenol, weighing 
exactly 0'5 giamme Bat-h, ^= 7"7 grains, were exposed {at four 
hours to a temperature of 31° C, = H^-S" F., in five dishes of 
similar size and shape. To four of the weighed quantities of phenol 
■were added 4 c.c., ^ fil'T grains, of certain solvents, namely, 
i c.c. of irater, i c.c, of rectified spirit, 4 c.c, of chloroform, and 
4'4 c.c. of ether. The fifth quantity was not treated with any 
Bolvent, BO that the evaporation of the substance alone could he 
compared with its volatilization in the presence of solvents. The 
results were as follows ; — 

0-j gramme alone 0'4637 

„ water 0'4fll0 

„ rectified spirit . . . 0'4603 
„ chloroform .... 0-.1321 

„ ether 0-3748 

All the estimations were made by titration, according to Chande- 
Ion's process, the solutions nsed being carefully standardised. 

The figures above given show, that under the conditionsi of the 
experiments, the volatilization is increased somewhat, in accordance 
with the volatility of the dissolving menstrua, the loss in each case 
being, with water 0-0027, chloroform 0*031, and ether 0-089. It will 
be snen that the loss is the greatest with ether, but even in this case 
it does not amount to one-fifth of the quantity of phenol origiually 

Now these experiments, while they are conclusive aa to the i 
general principle, are not entirely applicable to the case of oro and | 
oro- nasal inhalers. 

In the first place, the ordinary periods during which the in- 
halation lasts when these inhalers are used is from one to two 
hours ; so the above small losses would have to be divided by 2 
or 4, according to the length of time. Again in the e^^perimenta, 
the solvents in the di:'hes were in the fluid state the whole time, 
whereas in the sponge of the inhaler the solvents a 
atomized, whereby the i-ate of their volatilization is so greatly 
enhanced that the alcohol, chloroform, or ether are dissipated in 
a very short time, usuAlly in a few minutes. The volatilisation 
of the phenol is not, however, accelerated in the same proportioa 
as is sufficiently established by the experiments with oro-nasal 
inhalers already recorded, in which in every case, no matter what . 
the solvent employed was, four-fifths of the amount of the carbolie 
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acid originally taken were recovered from the inhaler at the termi- 
nation of the inhalation. 

The general conclusion in using oro-nasal inhalers therefore 
is, that the device of adding volatile solvents to the carbolic acid 
and other substances, as is now so generally done, with a view to 
increase their volatility, is of extremely little practical utility. 

Lastly, the mode of inhalation exerts some, but by no means a 
considerable, effect in increasing the volatility of such slightly vola- 
tile substances as carbolic acid, creasote, and thymol ; that it is not 
great is shown by the fact, so often adverted to, that four-fifths of 
these substances are recoverable from the oro-nasal inhalers at the 
completion of the inhalation, although these inhalers were used 
by people of average vigour and lung capacity. 

The method of inhalation does, however, make some difference 
in the amount of any substance which, after its volatilization, is 
carried into the lungs. If the inspiration be feeble and shallow, 
little or none will penetrate into the air passages ; but if deep, pro- 
longed, and forcible, the quantity will be more considerable. This 
constitutes another difficulty in the use of oro-nasal inhalera on the 
part of feeble patients with extensive lung disease, and these are 
just the persons on whom inhalation, to be at all effective, should 
be carried out in the most efficient manner possible. 

In smoking tobacco in the ordinary manner, scarcely any of 
the fumes enter the lungs; they do not, in fact, usually pass 
beyond the epiglottis, and smokers are well aware of the fact that 
if they wish the smoke to pass into their lungs they must inspire 
deeply and continuously. 
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CHAPTER III. 



THE APPiRATUS EMPLOYED IN DISEASES OF THE OliCiAXS 
OF RESPIRATION. 

The Tarious kinds of appamtus employed in iahaJation have been 
designed and constructed for several different purposes — 

1. For the inhalation of atmoEpheric air and gases. 

2. For the inhalfttion of medicated vajmUTB. 

3. For the inhalation of atomized liqiiide in the form of xpi'ay. 

4. For the inhalation of hot aqueous vapour, or steam, medi- 
cated or non-medicat«d. 

5. For the inhalation of vavious kinds of fumes or amoke, 
arisiiig from the combustion of certain mineral and vegetable 
Eubstances. 

6. For the inhalation of powders. 

These several purposes are so different, that the apparatus 
required must neceasBrily vary greatly according to the object to 
be fulfilled. It is not my purpose to describe all the various forma 
of apparatus which have been constructed and used, but chiefly those 
which are practically useful and generally employed. A great 
many of the forms devised are quite useless and obsolete, while 
many more are merely unimportant modifications of each other. 

Appaeatus for the Inhalation of Aik and Gabeb. 

The inhalation of atmospheric air, either compressed or rarefied, 
and of gaseous substances, is in this country bat little practised, 
indeed not so mueli as is desirable. 

A great muhiplicity of contrivances, many of a very elaborate 
character, have been devised for the inhalation of gases. To the 
great majority of these it will not be necessary even to allude in 
this work ; some of them are verj- costly, while others are of liltle 
real utility and ai-e rarely, if ever, employed. Those who desire 
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very fall information on this subject are referred to the treatises 
of Dr. Cohen and Dr. M. J. Oertel. 

The principal and most natural gas inhalation is that of the 
air itself, its physical condition being modified in accordance with 
certain requirements. 
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Cooled and Warmed Air. 

It is sometimes of advantage that the air be made cool before 
being inspired, at others that it should be warmed. 

The air may be cooled by causing it, before it is inhaled, to pass 
through a coiled pipe or worm surrounded with ice, such as that 
used in ordinary refrigera- 
tors. The apparatus repre- 
sented in fig. 1 is con- 
structed on this principle. 

Substituting hot for cold 
water, we have an appa- 
ratus for warming the air, 
which might be so con- 
structed that the degree of 
warmth could be regulated 
and maintained at any 
point desired. 

Dr, Joscelyn Seaton*8 
Respirator. 

Some years ago Mr. 
Jeffrey invented an oral 
respirator, which he de- 
signed for the purpose of 
warming the air on its pas- 
sage through the mouth to 
the lungs. In it he utilized 
the caloric contained in the 

air expired \ this air was fig. l.— Apparatus fob Coolixg the Air. 

made to pass through a 

series of perforated metal plates. The metal, being a good conductor 
of heat, absorbed a certain amount of caloric, with which it readily 
parted again at each inspiration of the outer cold air. This 
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respirator was much used for many years, and ik still so t 
extent ; it is doubtful, liowever, whether it fulfilled id a satisfactory 
manner the purpose for which it was Ueaigned. The shawls or 
woollen ' clouds ' now so much woi'n act partly on the same prin. 
cipte. 

A very ingenious and portable contrivance for warming the 
outer air to such a degree as to render it suitable for inhalation in 
cold weather hy delicate persons has been devised by Dr. Joscelyn 
Seaton, who, like Jeffrey, makes use of the natural heat of the 
body to effect his purpose. It consists essentially of a belt formed 
of a series of elastic pipes, which are coiled round the waist next 
the skin, one end of the series communicating with the outer 
air and the other terminating in an oro-nasal inhaler. In the 
coDrt^e of the pipe leading to the mouth, a vulcanite box is in- 
serted, containing a small piece of sponge, in which carbolic add 
or some other suitable medicament may be placed. Dr. Seatoa 

' The temperature of the air inhaled will of courRe depend upon 
the length and calibre of the tubing and the temperature of the 
air supply. With an air temperature of 57° P, and twelve feet of 
a quarter of an inch tubing an elevation to 80° may be procured, 
the average result of my experiments being that a minimum rise 
of from 15° to 20° may be depended upon at all seasons for pur- 
poses of outdoor respiration, whilst for inhalation indoors, the 
temperature in the medicament box may be always maintained at 
or near 80°, sufficient for the vaporization of carbolic acid, most 
of the terebinth inie, and other medicaments in common use. By 
the extension of the free afferent extremity, the closeness of the 
ack chamber may be readily counteracted by allowing the tubing 
to communicate with the outei' atmosphere thi-ough a small hole in 
the window frame.' 

A ful! description of this apparatus will be found in ' The 
Lancet' of April 19, 1SS4. It is made Ity Messrs. Maw, Son, and 
Thompson. 

Compresged and Barefied Air. 

Many different mechanical arrangements have been designed 
for the inhalation of compressed or condensed, and rarefied or 
tliiikued air. Some of these are very expensive and complicated, 
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while the cost of others is so reasonable aa to placeth em within 
the reach of most persons. 

Compressed and rarefied air are employed in the ti*eatment of 
disease and for several purposes, as will be fully explained here- 
after. Sometimes the patient inspires only compressed air, the 
degree of compression varying according to the necessities of the 
<»se, and expires into ordinary air ; at others, and more frequently, 
. he expires into rarefied air, or more rarely into compressed air ; 
or the process may be reversed and he may inspire rarefied air. 
Again, the pressui^ may be partial or complete, one or 1x)th sided. 
When the air pressure is confined to the lungs only, it is partial 
-or one-sided ; but when it is applied to the whole surface of the 
body as well, it is complete, or general. This last form of increased 
pressure is only to be obtained in properly constructed pneumatic 
•chambers. 

Of the contrivances for one-sided pressure, some ai*e for com- 
pressed air only, others for rarefied air, and others again for both 
combined. 

The inhalations ordinarily practised are those of compi-essed air 
only, followed by expiration into ordinary air or into rarefied aii*. 

The different kinds of apparatus devised and employed are very 
fully treated of by Oertel, as already stated ; much more so indeed 
than is necessary in the present work. I shall therefoi*e only refer 
to the more useful and complete forms. 

One of the earliest forms was that by Waldenburg, constructed 
on the same principles as Hutchinson's spirometer. Waldenburg's 
single apparatus may be used for either compressed or rarefied air 
separately, but when both are employed consecutively two of these 
must be joined. It is not well to use the same gasometer or 
receptacle for both inspiration and expiration, as the air expired of 
course contains many impurities which would speedily foul the 
receiver — the tubercle badUus, for example. Thus, scrupulous 
cleanliness is essential in the employment of these appliances ; the 
like remark applies to the mouthpieces, of which there should 
always be two, the one to be used for inspiration and the other for 
expiration. The apparatus of Waldenburg may also be employed 
as an ordinary spirometer. 

An advance on the above is Cube's double apparatus; but that 
of Tobold is smaller, cheaper, and more simple, and Oertel re- 
marks that there is little to be urged to its disadvantage. 

D 
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Creigel and Mayer have also devised a small single apparatus, 
which, however, weighs 30 kilos. 

When cost has to be considered, the apparatus of Waldenburg, 
or preferably that of Schnitzler, may be chosen. In both, the air 
or gas used may be measured, and the pressure is constant. 

The simple apparatus of Biedert, in which the receiver is on 
the accordion principle, costs only about two guineas. 

But of alltheforms of apparatus for the inhalation of compressed 
and rarefied air hitherto devised, Geigel and Mayer's, with a double 
ventilator, is by far the best, allowing of a constant and continuous 
effect. It is, however, costly, and best suited to public institu- 
tions. 

The Pneumatic Chamber, 

The pneumatic chamber is employed chiefly for the inhalation 
of compressed air, but may be used also for rarefied air. 

The action of the chamber differs in several important respects 
from that of the transportable appliances ; while in the first the 
pressure is exerted on the surface of the whole body as well as 
on the interior of the lungs, in the latter it is confined to the 
lungs only. 

The pneumatic chamber is constructed on the principle of the 
diving bell ; indeed, it was this which mainly furnished the idea of 
such a chamber, the form even of the diving bell being still re- 
tained in some of the chambers. 

One of the first pneumatic chambers was devised and con- 
structed in 1838 under the direction of M. Tabari^. It consisted 
of an iron chamber of an elliptical form, capable of accommodating 
from four to twelve persons, and to this was attached a small 
ante-room. Into the chamber the air was forced by a steam 
pump un.til the required pressure was obtained, while the object 
of the ante-room was to allow of ingress and egress without any 
disturbance of the air pressure in the chamber. There were also 
arrangements for the ingress of fresh air and for the egress of the 
expired air, a mercurial manometer for measuring the pressure of 
the air, and a thermometer. Each sitting was supposed to last 
two hours. During the first half-hour the pressure was gradually 
increased to the required extent, at which it was maintained for 

d2 
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the next hour, while during the Laat holf-houi' it waa 
lessened. 

The chanibei' devised hy Tdbaile has since imdergi 




modifications ; first by Jjange, who aimed at simpUfying it imi 
i-educing the cost ; he also made better arrangements for the veii 
tilation and for warming and coolinji; the air. Again, Lange' 
chamber is oylindrical instead of elliptical, like Tabnri^'s, and i 
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for four persons only ; it has also a regulator for preventing tlie 
too sudden entrance of the air, and an arrangement for charg- 
ing the air with volatile medicaments, as, for instance, pine- 
wood oil. For cooling the air, cold water is sprinkled upon the 
air pump, the pipe, and even on the exterior of the chamber ; while 
for warming it the room in which the apparatus is placed is heated 
by a stove. There is also an arrangement whereby the air can 
be rarefied. 

It is unnecessary in this practical work, either to give engrav- 
ings or to describe minutely the mechanical arrangements needed 
in order to fulfil the various requirements of a well-appointeil 
pneumatic chamber. It will be sufficient merely to enumerate 
the principal of them ; as the means of producing compression and 
rare&ction of the air, the method of entering and leaving the 
chamber without disturbing the air pressure, arrangements for the 
admission of fresh air and for filtering the same, for the escape of 
the expired air, for warming and cooling the air and for pre- 
venting it becoming overladen with moisture; instruments for 
determining the degree of pressure, the temperature, and the 
humidity ; as a manometer, thermometer, and psychrometer. For 
those who require to be made acquainted with all the necessary 
structural details, the reader is referred to the work of Dr. Oertel, 
who devotes nearly 100 pages to the subject of pneumatic 
chambers. 

The material of which the chambers consist varies as much as 
their form and construction, and this may be of iron, tiles, or 
stone, it being claimed for the latter that the temperature of the 
chamber may be more easily regulated in consequence of the less 
conducting power of the stone for caloric. 

We learn from OerteFs work that pneumatic chambers, con- 
structed after Tabarie's method, exist at the following places : 
Lyons, Montpellier, Nice, Stockholm, London, and St. Peters- 
burg. 

There is one of Lange's chambers at Johannisberg and another 
at Ems. 

Upon one or other of the preceding models, pneumatic chambers 
have been constructed at Neuschoneberg near Berlin, at Vienna, 
Hanover, Wiesbaden, and other places. 

The chambers at Reichenhall, devised many years since by Dr. 
G. von liebig, are amongst the most complete hitherto constructed 
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A brief account of tiiem was given by Dr. J, Buitlon Sandei'son. in 
tlie ' Practitioner ' for October 1668, and fi-om which the follow- 
ing description is token : — ' It consists of three ftir-tight chambers, 
ail of which open into the central antechamber. Each chamber 
in eight feet high and seven feet wide, ao that three pei-sona oin 
sit with comfort, Tbe pressure employed is equal to I ^ atmo- 
sphere, i.e. about 45 inches of mercury, or about 22 lb:i. on every 
nquare inch of sui-face. The patient remains in the chamber about 
an hour and forty minutes, of which time forty minutes is occupied 
in gradually increasing and diminishing the pressure, of which 
processes the latter demands the greatest caution on tlie part of 
the engineer. To those who are not convei'sant with the pheno- 
mena which attend rapid chnsges of density of elastic fluids the 
problem appears simple enough ; in practical reality it is attended 
with perplexing difficulties. These arise principally fi-om the 
absolute necessity which exists of maintaining a moderately 
equable temperatwe and of preventing the air from becoming 
Baturated with moisture ; for a failure in either of these particulars 
would certainly be detiimental. . . . At the beginning of the sit- 
ting, while the pressure is gradually rising, the temperature of tbe 
air tends to increase in esact proportion to tlie mechanical work 
convei-ted into heat in the act of compression. For a similar reason, 
as the pressure diminiahes at the end of tlie sitting, the air tends 
to become cooler, and consequently to become saturated wiih 
moisture. To guard against this contingency, it is necessary to 
wat«h the psychrometer with the utmost c.ii'o, for the moment the 
readings of the two thermometers coincide a cloud of mist appears 
in the chamber, which ia most disagreeable to the patients and 
would probably materially interfere with the benefioitJ reaulta.' 

But the most perfect pneumatic chamber is Simonofl's, in St. 
Petersburg; this is made of stone, is most luxuriously fui-niahed, 
and GO complete in every respect that patients may reside in it for 
days. 

In all the chambers above mentioned tbe pressure of steam is 
eiQ])loyed, but Dr. S. A. Fontaine has devised a chamber worked 
Vy water presEore, the cost of working being thereby gi-eatty 
reduced. 
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Apparatus for the Inualatiun of OxrOEK. 

M. Limousin, ph&nuaceutiBt of the Rue Blanche, Place de la 
TriniW, Paris, has devised a very convenient iind portable appa- 
ratus for the inhalation of oxygen gas, mixed with variable 
^uaotiliea of atmoepheric air. It consiste essentially of two parts, 
thftt for the liberation of the gas and tluit for ittt storage and 
admixture with air. The mochnnism will be sofficiently explained 




Fig. 1.— Lmousiii's Oitqim RBciirau. 



hy an examination of the figure. The oxygen is liberated either 
from chlorate of potash or peroxide of manganese ; the gas should 
be always passed through water before being inhaled. 

The beet plan is, for the pbarmacentist to prepare the gas from 
time to timeasmaybe required, and to convey the balloon containing 
it, either to the house of the medical man or to that of the patient. 

The proportion of atmospheric air with which the oxygen is 
mixed, must vary according to dream stances. 

Hie patient after each inspiration should retain the oxygen in 
the Inngs for a few seconds, so as to give time for absorption. 
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The coat of the gas is about a penny a. litre, aDd as much as 
twenty to thii-ty Utiles may be inhaled in the day. The apparatus 
may be hired or purehaaed, and ia kept in readiness for use by 
many foreign pharmaceutical chemists. 



Chloride of A 



When liquid ammonia and fuming hydrochloric ntid 
brought into close proximity the vapours of each intermingle, 



aC~^ 




oatlipleooi E, n 



dense white fumes of ammonium chloride are abundantly formed, 
mixed with a little free hydrochloric acid, from which the vapoui-e 
nre freed before inhalntion hy passing thera through water. The . 
apparatus, of which there are several modifications, conniBts usually 
of a double bottle united ; one of the divisions contains hydro- 
chloric acid and the other water. Into that with the acid, a tube 
is inserted, filled with cotton-wool or sponge, but which does not 
touch the acid, and is charged with liquid ammonia of the stnmgth 
of the British Pharmacopccia. To the other division a tube or 
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mouthpiece is adapted, the lower end of the tube terminating 
at some distance above the surface of the water. FinaUy, the 
two divisions are made to communicate through a smaU bent 
tube inserted through apertures in the upper parts of each 
division (fig. 5). 

When the inhaler is in action the fumes of the ammonium 
chloride are drawn through the connecting tube into the water^ 
from which it escapes in great part into the vacant space above 
ity to be drawn through the mouthpiece into the mouth. These 
fumes readily condense in part in the small connecting tube, 
which is apt to become quickly blocked up, and in part in the 
mouth, but a furthei' considerable portion is ejected during the 
act of expiration through the mouth and nose. It has been 
already stated that tobacco smoke as a rule does not pass beyond 
the cavity of the mouth, and that the art of passing the smoke 
into the lungs is one which only some smokers acquire, and this 
chiefly with cigarettes. It seems highly probable, therefore, that 
the same may happen with the fumes of ammonium chloride, and 
that it is only in certain cases that these reach the lungs in any 
considerable quantity. Other very simple inhalers are those of 
Dr. Felton and Mr. Kerr; Messrs. Savory and Moore are the 
agents for the former, and Messrs. Maw and Son for the latter. 

Appakatus fob thb Inhalation op Medicated Vapours. 

The inhalation of medicated vapours is effected mainly by the 
well-known oral and oro-nasal inhalers. 

The motor power, when these are used, is derived from the- 
patient, whose inspiratory and expiratory powers vary greatly in 
certain diseases and in accordance with his strength. This is so 
reduced in some cases, and the inspiratory effort is so feeble, that 
Httle or no beneficial result can possibly ensue from their employ- 
ment. 

Now to inhale effectually, so that the vapours may pass more 
or less freely into the air passages, it is necessary to inspire deeply 
and continuously, as I have shown in the preceding chapter. If 
this be not done, or be not possible, owing to the patient's weak- 
ness, the vapour will not pass beyond the epiglottis. 

There are two channels for the entmnce into the lungs of the 
medicaments employed in inhalation : by the nose and by the 
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luouth. If an oral inlinler be used, the iiirwill euter the lungs ' 
partly by the nose, and then the meiiicated vapour passing by the 
mouUi, will become diluted and weakened. But if an oro-nasal 
inhaler be omployeil, this enti-Liaue and dilution will Btill q 
to a leas extent, for it is the exception tn meet with an 
nasal inhaler which is accumtely adapted to the contour of the 
f.ice. 

But both the oral uud oi*o-naaa1 inhalers, as constructed and 
used to the date of the publimtion of the author's communication 
in the 'Lancet 'of May 5, 1883, posaefised certain other very serious 
defects, and tliese have not hitherto been remedied. 

One of these ia, that the cotton-wool oi- sponge for the medica* 
ments is so small, that it will only hold a few drops of the solntioos 
employed. 

Another is, that some of the most important substances i; 
as the antiseptics, carholio acid, ereasot«, and thymol, ai* so 
little volatile at ordinary tempeiutures that about four-fiffha of 
them are still retained in, and may be I'ecovered from, the inhalere 
after two hours' inhalation ; one-fifth only of the quantity originally 
taken having disappeared, and even of tluFi it is ei^riain that part 
oidy enters the lungs. For the evidence on which this statement 
is baaed, the reoder is referred to Clhapters I. and II. | 

A third fault is, that the quantity of the medicaments with | 
which the sponge is usually charged, is far too small to prove of ' 
service even if a larger proportion were inhaled ; see Chapter V. It 
ia to be noticed, however, that since the publication of my obsei'vu- I 
tiiins and experiments, the quantities of the medicaments have in | 
some cases been increased ; but still it must not be forgotten that i 
this addition does not make up for the low volatility of such sub- j 
stances as carbolic acid, creasote, and thyiuoi. 

To be etfective tliese inhalers, both oral and oro-nasid, require I 
to be entirely remodelled ; but on this subject some further remarks I 
will be made later on, 

Of the two forms of inhaler, the oral is the least fatiguing to j 
use, aa it allows of greater freedom of respiiution. 

The oro-nasal inhaler haa been strongly objected to by many 
medical men, on theground that it impedes and limits the entranoe 
of the atmospheric air, which is so much needed, eapeoially in 
those cases in which the natural capacity of the Inngs is greatly '. 
lessmed by disease. This objection ia no doubt a valid one ; still, i 
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it would not be sufficient to justify the rejection of these inhalei*s, 
provided they were really effective and afforded a well-grounded 
prospect of benefit from their use. 

In their present form, and with all their defects, it is certainly 
•extremely questionable whether one is justified in ordering patients 
to wear them constantly day and night, as do some physicians. 

Finally, then, I would state, that I have little confidence in 
the antiseptic action in diseases of the lungs themselves, of the 
majority of oral and oro-nasal inhalers, as at present constructed, 
<:harged, and used, because amongst other reasons the quantities 
of phenol, creasote, and thymol employed ai*e usually far too small, 
and their volatility too low. In affections of the throat, and even 
of the upper part of the larynx, they may possibly be more 
•efficient. 

For the more volatile substances, as alcohol, chloroform, ether, 
turpentine, eucalyptol, &c., these inhalers are no doubt much moi-e 
effective, especially in affections of the throat. 

Of the oro-nasal inhalers at present in use, those are the best 
which are provided with a valve to prevent the escape of the ex- 
pired air through the sponge ; with two nasal valves to allow of its 
escape from the nostrils, and with a flexible rim or border. A piece 
of indiarubber tubing is perhaps as good as an}'thing to permit of 
adaptation to the contour of the face. The respirators of I)r. 
Edward Blake and Dr. G. Hunter Mackenzie answer the above 
description in most respects. 

Dr. G, Uunter Mackenzie's Oro-nasal Respirator, 

One of the best of the oro-nasal inhalers which have been 
devised is that of Dr. G. Hunter Mackenzie, who, writing in 
the 'British Medical Joumar of August 30, 1884, thus ex- 
presses himself : — ' In regard to the use of my oro-nasal respirator, 
I believe that, from the irritant action of the volatile substances 
with which it is necessarily charged, upon the windpipe, its use is con- 
tra-indicated in most of the inflammatory affections of that region, 
especially in laryngeal phthisis. Further, I have found that, whilst 
of service in cases of bronchiectasis and putrid bronchitis, it has no 
influence upon the bacillus of tubercle, and consequently upon 
tuberculosis.' 

Now this, like many other more or less similar oro-nasal 
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inhaleif:, is very fi^ueotly employed in cases of phthisis, and hencw 
these limitations and admisfiione are highly important, »lthougb 
I consider that they require some explanation and modidcation. Dr. 
Mackenzie does not give the names of the volatile suhstances which 
produced the iiiitaiit action 
to which he i-efets. If either 
carbolic acid or creasote, with- 
out admixture with alcohol, 
were used, there could have 
boen no danger of any irri' 
tation being set up, and this 
for the very simple reason that 
only a very email quantity of 
these substances becomes VO' 
porized at oi-dinary tempeni 
tures, and this with extreme 
slowness. Again, it by no 
means follows, because anti- 
septics which, when inhaled, 
have no influence on the 
bacillus, that they ai-e of no 
avail in phthisis, or, as Dr. 
Mackenzie expresses it, in 
tuberculosis ; they may prove beneficial in several other ways, 
by lessening expectoration, arresting puti'efaction, mitigating tJie 
night sweats, and lowering the fever. 

I fully concur in the conclnsion arrived at, that, charged a 
used in the ordinaiy way, his and most other oro-naaal inhalei-B 
have no influence on the bacillus of tubercle, and consequently upoa 
tuberculosis. 




Bt, Brtmei/ Yeo's Respirator. 

An inhaler which has been much recommended, partly on 
account of its cheapness, is Dr. Bumey Yeo's oro-nasal respirator. 
This consist-s of a ]>iece of ordinary perforated zinc, folded so as to 
foi-m a covering for the nose and mouth, and with an aperture ia 
front for a small piece of sponge, which is held in position by two 
folds of the zinc. There are no valves of any kind, and the air 
enters through the numerous holes which exist on all sideej the 
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•expired air, therefore, being unchecked by a valve, escapes in part 
-through the surrounding apertures, but principally through the 
sponge. 

The smaU piece of sponge in the respirator with which I 
experimented weighed 4 grains, and it was not capable of holding 
with safety more than I drachm of liquid. I charged it with 
half a gramme of carbolic acid, = 7*7 grains, dissolved in I drachm 
of water, and inhaled for I hour. At the end of that time I re- 
covered fttjm the sponge 0*458 gramme of the acid, = 7*05 grains, 
so that only about seven-tenths of a grain had disappeared. 
In a second trial I took I drachm of the acid, and after an 
hour's inhalation recovered 13*99 grains, showing a loss of 1*44 
grain. 

Dr. Burney Yeo, in a letter which appeared in the * British 
Medical Journal * of January 19, 1884, states that with his inhaler, 
* 2*5 grains of carbolic acid, mixed with twice its weight of spirit 
of chloroform, can be vaporized per hour, so that if worn for 
12 hours out of the 24 — and many patients wear them all night 
— 30 grains of carbolic acid will be respired.' Dr. Yeo omits, 
however, to mention the quantity of acid with which the inhaler 
was charged, and this is a most material point, since the loss of 
course must be in a great measure proportionate to the amount 
originally taken. 

What the quantity of carbolic acid usually employed in this 
inhaler is, may be gathered to some extent from the letter of Mr. 
J. Brindley James which appeared in the 'British Medical 
Journal ' of December 8, 1883. In this Mr. James states, that he 
prescribed in a very successful case an inhalation having the 
following composition : R tinct. iodi setherialis, acidi carbolic! 
a a 3ij, olei thymi 5J, spirit, vini rect. ad ^j. 20 drops of 
this mixture are directed to be added to the sponge night and 
morning. Now these 20 drops, or say 20 minims, would contain 
only 5 grains of carbolic acid. 

The statement contained in Dr. Burney Yeo's letter, quoted 
above, requires, then, further explanation, as it is calculated greatly 
to mislead. 

Of the 30 grains said to disappear in 12 hours, a large propor- 
tion, probably not fex short of one^half, is lost by the passage of 
the warm air through the sponge during the act of expiration, 
and so is of no avail, since it does not enter the system at all. 



46 THE APPARATUS EMPLOYED O INHALATION. 

Then, tha sponge bt^iiig espo^eil on all eidea to the outer air, & I 
iurther loss en.sues ; while, of the little that really entere the noao f 
and mouth, a portion is abeoibed by the mucous membrane of th» ! 
parts with which it comes into contact, so that the most con- 
siderable deductions have to l>e made fiwm the quantity given by ( 
Dr, Yeo. But even thk i-esult is not all. The loss on inapiratioti | 
ia not !i constant quantity, but varies with the weathev ; when 
this is cold, the loss ia bnt slight, and when very cold, there is 
practically little or no loss at all. Then with private patients ' 
how difficult it is, if not impossible in some cases, to get them 
wear an oro-nasal respirator for I'J, and still more for 24, hoi 
With hospital patients the case is different, as they must follow 
the instructions given. 

Id conclusion, then, it may he afiii-med that this respirator has i 
not only alt the faults and shortcomings of most other oro-nasal : 
respintors. but some special to itself. 

Jh: W. mniimis'^ Oio-nasal RfMpirator. 

The object for which this respirator was designed, it ia statodr 
is not 80 much for the medication of the inspired air, as its- 
pur i6cation. 

Dr. Williams, in lus comnmuication inserted in the ' British 
Medical Journal ' of July 23, 1881, states, 'With regard to the 
mechanisai adopted, the following is a description of the kind of 
respirator I find answer best :— Over a wii* fiamework shaped 
like a respirator matle to cover both tha mouth and nose, two or 
more layers of ordinary antiseptic gauze are stretched ; along the 
concavity inside, a nari'ow strip of sponge is placed ; and, finally, 
the whole is fitted accurately to the face by a circumferential pad 
made of guttapercha tissue, stuffed with cotton-wool, or folded 
lint, which is more managealile. Antiseptic gauze in the dry 
state gives off a vai>our of carbolic acid. Bearing in mind, how- 
ever, the large amount of iiiv that would in ordinary breathing 
paas to and fro, it will be very evident, that this comparatively 
small piece of gauze must soi)n become exhausted and requii-e 
rechai-ging ; ihia is secui'ed by the whole being dipped every half- 
hour or so at first, afterwai-ds less frequently, into a watery 
solntion of carbolic acid of the strength of 1 in 40 ; the gauM is, 
i, renewed every two or three Aiys. These respirators oi- 
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dressings are worn as constantly as possible ; in fact, the only 
occasions on which their temporary removal is permitted are 
daring a meal, for the purpose of expectorating, and for that of 
dipping.' 

Dr. Williams states, that the offensive odour in cases of vomioie 
in the lungs is quickly removed by the use of this inhaler. ' The 
quantity inhaled of this vapour may for any single inspiration 
be quite insignificant, but when multiplied by the number of 
inspirations made in only a few hours, it does not seem difficult 
to believe, that the amount would soon be sufficient to ac- 
complish the disinfection of all the purulent cavities already in 
communication with the bronchial tubes. That this end is 
actually gained, and even rapidly gained, my experience certainly 
tends to prove ; and I find moreover that, on the disappearance of 
odour, it requires subsequently the presence of very little carbolic 
acid on the gauze to keep the expectoration permanently free from 
foetor, as though the ulcerated surfisuses having been rendered 
aseptic, all that remained to be done was to ensure against their 
re-infection by the inspiration of only pure air, and also to obviate 
the risk of creating irritation by breathing that which contains but 
a minimum quantity of suspended carbolic vapour.' 

The idea on which this respirator is founded is excellent ; the 
close material or gauze with which it is covered must, however,, 
especially in the case of feeble patients, render inspiration more 
difficult than ordinary ; then again the solution of carbolic acid, 
1 in 40, in which the respirator is dipped from time to time, is 
very weak, and the amount of that acid which actually enters the 
lungs must be very small. It appears to me, therefore, that any 
beneficial action exerted by this respirator, is due rather to the 
purification of the air than to the minute quantity of carbolic 
acid introduced into the lungs. 

Oral In/ialeQ'8. 

As may be gathered from what has been already stated, oral 
inhalers possess most of the defects of oro-nasal inhalers, as well 
as deficiencies of their own, with also one or two advantages. 

The receptacle for the sponge or cotton-wool is very small, 
and therefore capable of holding but little liquid, and if these 
inhalers are charged with the antiseptics usually employed, as 
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carbolic acid, creasote, or thymol, about four-fiftha of those sub- | 
stances would be I'ecoverable from the inhaler after the c:oiBp!etion i 
of from one to two hours' inhalation. 

One of the advantages is, that the channel leading to the air pas- 
sages is more direct, and another, that the hindrance to respiration 
is not BO great, since this is still carried on in part by the nostrils, 
vmless these he artificially closed. 

But the greater freedom of inspiration operates disodran- 
tageously in another way. There is less vaporization of the 
antiseptic substances named above, in consequence of the whole of 
the air not passing through the respirator. On the othei' hand 
the loss during expiration is greater, because of the absence 
of any vaWe to resti-ain the expired air from jiasaing, at least in 
part, thiMugh the s]iDnge containing the antiseptics. 

Then thei'e is still another consideration to be taken into 
account, applicable alike to oral and oro-nasal inhalers, and which 
has not yet been specially dwelt on ; it is this :— 

The inspired air, which passes through the medicated sponge, is 
at all times a comparatively cold air ; its temperature, according to 
the season of the year, may vary from 32° to 70° or 80° F., and 
with this variation so wiO vary the rate of vaporization of the 
medicaments; but the temperature of the expired air, on the other 
liand, no matter what tlie season, is nearly always the same, 
approximating to that of the body ; hence when the air is allowed 
to pass through the sponge or other material used, the vaporization 
is always gi'eat«r during expimtion than during inspiration, and 
the loss of material of course pi-oportionately larger. This is a 
practical point of which we should not lose sight. In those cases 
in which oro-nasal inhalers ai-e provided with itn effective valve, 
this loss dui'ing expiration is not experienceil. 

As is the case with oro-nasal, so with oral inhalers, many 
modifications have been devised, partiailai'ly in Gei-maoy. The 
sponge or cotton-wool is usually kept in position by an inner 
jierfonited plate, but this plate is apt to heconie loose and the 
sponge to be displaced, though this occuiTcnce is easily avoided by 
fijcing the plate to the inhaler by a hinge, as is now oft«n done. 

Ifa»al Inlialers. 
Several different forma of nasal inhah 
One of the simpleat of these i£ 



have been devised. 
Dr. Feldbausoh, of Stras- 
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burg ; this consists of two Httle cylinders, united below by a smaU 
band, which are passed more or less completely up the nares, and are 
filled with blotting-paper or flannel, charged with the medicamert 
to be inhaled, usuaUy two to four drops of carbolic acid. The 
Apparatus is made in three different sizes, but they are all very 
small and the surface of evaporation whoUy insufficient. It is 
not probable that its employment would be of the slightest use in 
any maladies of the air passages or lungs, though it might be ser- 
viceable in very limited affections of the nasal mucous membrane. 
Dr. Feldbausch recommends his apparatus for prophylactic pur- 
poses, as a protection against infectious maladies ; but no proof has 
yet been given of its efficacy in this respect, and although it closeis 
the channel by the nose, it leaves open that by the mouth. 

Dr, Cousins* Nasal Inhaler. 

The 'Lancet' of July 19, 1884, contains a description and 
figure of an inhaler devised by Dr. J. Ward Cousins, and which 
may be used either as a nasal or oral inhaler. It is made of vul- 
canite, and resembles somewhat a bulky cigar in form, in the 
hoUow of which is placed ' the little pledget of cotton-wool upon 
which the inhalant is dropped.' When used as a nasal inhaler, the 
narrow end is inserted into one nostril, the other nostril being 
closed by means of a smaU spring. 

After all that has been stated respecting the construction and 
action of oral and oro-nasal inhalers, it is unnecessary to make 
any extended remarks on this instrument. The surfece of eva- 
poration is but small, and the vaporization of such antiseptics as 
carbolic acid, &c., would be very limited, especially in cold weather. 

The Nose Inhaler of Dr, George Moore, 

The nose piece is flexible and adaptable. A box, placed below 
the nose, is perforated pn its upper and lower surfaces, and 
contains a layer of absorbent wool or lint, on which the medi- 
cine to be used is dropped. The under surface of the box 
moves on a hinge at one end and is fixed by a clasp at the 
other, so that the wool or lint can be easily changed. When 
adjusted, the patient can either inspire by the nose and expire by 
the mouth, or can * carry on both acts of respiration by the nose 
alone, as may be found expedient or necessary.' 

£ 
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Dr. Moope writes, ' The important [iraotical point appears 
me to be, that respirittoi'j treatment, when required, should be 
jonducted through the nasal jMissagesi as parts of the natural 
respiratory thoroughfare, and not wholly or partly through the 
moutli, which belongs to the alimentary canal. Moreover, it is 
desirable to bear in mind, that many, if not all, cases of bronchitiB, 
asthma, and emphysema are j>receded by, or accompanied with, 
nasal catarrh, which ought to be included in respiratory treatment. 
When a nose-mouth respirator is employed, the patient generally 
uses the mouth as a hreatliing organ, so that medication begins io 
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Fio 7 — Db. GioiiGi MoiiBn'fl Nasjl IsBiLEn. 

the tlii-oat, and concurrent diMorders of the nasal passages and oT 
the naso-pharyngeal cavity ai« practically untreated.' 

This respirator is certainly superior to the two nasal respira- 
tors previously deacribed ; it is many times larger than that of 
Dr. FeldbauKcb, and, unlike that of Dr. Cousins, it embraces both 
nostrils. No doubt the most natural respiratory channel is that 
by the nose ; it is much to be doubted, however, whether this is 
the best for the introduction of medicated vapours into the throat 
and lungs. Many of these vapours very quickly become condensed, 
so that the shorter the distance they have to travel, the greater the 
chance of their reaching their destination. Kow the route by the 
nuse is certainly the longer and more tortuous, piii-poeely so indeed> 
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in order that it may act the better as a etrainer or filter, depriving 
the air of the aolid jMuidcIes it contains. 

Again, since the warm expired air is allowed to escupe through 
the respirator, a very considerable loss of the carbolic acid oi* 
other medicament originAlly taken, must necessarily ensue, Thi>« 
inhaler may be obtained of Mesai's. Wiight and Co., of Ne^^■ Ilond 
Street. 

Spbat PaomjcEKs or Nebulizeiim. 
A great many different forms of spray producers have been 
constructed ; many of theae are obsolete and are no longer 
employed. The object of tbem all is to finely divide, or atoniiao, 
ais it ifi termed, the medicated fluids employed, and to project 
through very fine apertures the little streams or sprays of atoms 
with such force as to aid their entrance into the air passages. The 
motor power which may bti employed varies ; sonietimeB the 
compression is produced by air, at others by water or steam. 
When air is employed, the pi-essure may be exerted either by 
means of the nir pum]i or more easily and simply by the hand 
acting on an elastic ball. The apmy producers worked by a 
force pump for either aii" or water are expensive, and i-equire for 
the most pai't the aid of an assistant, so that they are bnt httlti 
used. The forms of appamtu.s now generally employed are few, 
sunple in their construction, and by no means costly. 

The Air Jtall Appni-alm. 
This apparatus usually couftistsof abottleor receiver, containing 
in solution the uodicament to be employed ; in this is placed the 
vertical tnbe of Bergson'.s arrangement, which is formed of two 
tubes joined together, placed at right angles with one another and 
terminating above in fine capillary openings, which are nearly in 
apposition and almost touch each other. To the horizontal tube 
is attached a piece of indiarubbor piping, in the length of which 
two elastic balls are introduced. The ball farthest from the 
recfflver acta as a reservoir for the air, which ia forced out of it 
when the apparatus ts put into opei^ation by the action of the 
hand, and is conducted thence by the indiarubber piping, firat into 
the second elastic ball or regulator, and thence into the horizontal 
glats tube, from the point of which it issues in a fine stream. 
The force of this creates a vacuum in the vertical tube below, 
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(■auaing the fluid in the bottle to flow up it; when, meeting 
iit itB point the ciu'i-ent of air from the horizontal tube, it becomes 
broken and Bcattered, the two together couatituting the atomiztnl 
spi-ay. This at first is a narrow jet, which soon spreads out in ■ 
a foi'm resembling aomewhnt the tail of a comet. 




luraovED Air Brati PjuDcn 



The hand-ball spray appai-atus has within the last few yeaiB 
undergone some important mcKliflcatioDe, one of which reiidei's it 
especially serviceable for inhalntioji purposes, and pai-ticulai-ly for 
apraying the throat. Bergsou'< tubes, in which the capillary 
openings are opposed to emch other at right angles, are done awiiy 
with. The air ia mnde tA enter through the side of the cork c 
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through the tube as it issues from the receiver ; the cork is made 
of vulcanite or indiarubber, and through its centre passes a glass 
or vulcanite tube, one end of which terminates in the fluid in the 
receiver and the other is prolonged to any required length, and 
may be variously curved and thus adapted to any requirement. 
The tube may be so prolonged as to reach the back of the throaty 
and if curved upwards the spray may be delivered into the poste- 
rior nares, and if downwards, into the larynx. Again, a curve 
of a different form may be given to it for spraying through the 
nostrils. In fact, this and other spray producers should always 
be furnished with diflerent sets of tubes, suited for each of the 
purposes referred to above. In some cases the second air ball is 
done away with ; in others the ball is attached to the top of the 
cork, the discharge tube issuing from near the neck of the re- 
ceiver. 

It will be readily perceived, that the principle of the band-ball 
spray with the single tube is quite diflerent from that of Bergson's 
tubes, in which the medicated fluid is made to rise in the vertical 
tube by the vacuum produced in its upper part by the current of 
air which flows through the horizontal tube. In tbe other appa- 
ratus the fluid rises up the tube, in consequence of the pressure on 
the surface of the liquid in the bottle. 

This apparatus will, therefore, doubtless supersede in a great 
measure the older and more complicated form. 

Dr, Sa88*8 Horizontal Nebulizer, 

A very convenient cold spray apparatus is the horizontal 
nebulizer of Dr. Sass, of New York, which is represented in 
flg. 9. The advantages are, that the receiver can be held in the 
hand, and that the tubes may be prolonged horizontsdly, so that 
they may enter the mouth, when it is desired thoroughly to irri- 
gate the back of the throat. The hand being in this apparatus, 
and in others on the same principle, the propelling force, the 
spray is of course intermittent, and corresponds with each action 
of the hand ; in using it, therefore, care should be taken to time 
each inspiration with the escape of the spray. 

Dr, WrigMs Atmonemeter. 

A very ingenious modification of the ordinary intermittent air 
spray producer, has been devised by Dr. Wright, of Old BurHngton 
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Street ; it is called the fttmonemeter, and consuntB of a bottle to 
which is attached a syringe ; this is worked by presaui'B of the 
thumb on a spiral spring fixed round the piston rod. The 
thus driven displaces a portion of the contents of the bottle and 
forces it along a. horizontal tube, at the end of which it is dia- 



1 




.-De. Sass's HomiOBTiH, Ai 



cliiirged through very minute orifices. Though suitable for other 
purposes, the instrument is piimarily intonded for use in throat 
diseases, and to facilitate its employment in these cases the tube is 
furnished with a plate beneath, which serves as a tongue depresser. 
It is made by Messrs. Krohne and Sesemann. 



Steam SpiiAYa. 

In the steam spray apparatus there are usually two 
one con'esponding to that of the air spray producer, namely, the 
receiver for the medicaments, anci the other being the boiler for 
the generation of the st«iun, tlie two being brought into contact, 
as in th« air spray apparatus, by means of Bergson's tubes. 
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Sietfle'a Stenm Sjtraij Apparaltts, 
Sic^le'g apparatus hits lieeii subjected to viu-ious maUfications 
$ind ImproTemente, especiallj in Amo'ica. 

One of the beet tuid moat complete steam spray inbAlei's is the 
modification of Si^le's, mtide by ^tleRsrs. C'odmau and Shurtleff, 
of Boston, xlthougb it hns one sei-iouB fanit ; the npray ie eject«<} 
obliquely, striking the side of the shield, in place of being Lhi'own 
out at right angleti. It has n siifcty valve, a glasKfnce ahielil,and a 
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In the duck-bill ammgeinent, the tubes being reTersed, an^l 
that conveying the medicament being the upper of the two, tba I 
separate receptacle may be done away with by expanding the ter- 
mination of the upper tube in the form of a funoel. 






Dr. Oertel's Motlificalion of Siegh'a Steam Spray Producer. 

In Oertel's modification, three different kinds of capillaiy tubes 
ore used ; the first correspond in the calibre of the ojienings with 
those rwMmmended by Siegle ; these ai-e the finest of all, and the 
spray is cooler, possesses more penetrating power, and is particii- 
Ifirly adapteil for reaching the smallpr bi'onchial tubes and air cells 
of the lungs ; the quantity of flnid delivered, however, is compai-a- 
tively small. The second kind of tubes, which Oerte! states are 
more commonly used, have rather larger openings ; these w 
employed, profusely cover the throat and larynx with fluid, which J 
might even pass into the lungs. With the third kind of tubes, \ 
having still larger openings, by raising the beat of the steam, | 
a coarser spray is obtained, which is very suitable as a pharyn; 
douche to sprinkle strongly the afiected parts of the mucous I 
membrane with largo quantities of fluid. These last tubes. Oertal J 
considers, replace to some extent the apparatus of AIntthieu and 1 
Bergson. Lastly, the sprays are pixyected into a glass funnel. 
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whereby too great expansion is restrained. This apparatus may 
be obtained of Messrs. Mayer and Meltzer. Oertel's modified 
spray producer possesses certain serious defects, and is by no 
means complete in other respects. The horizontal tube should 
issue from the side of the boiler, and not from the top, in order 
to obviate the liability to spurting, which is apt to occur when 
the tube is bent at right angles. The glass tube itself is too 
long and frail, and therefore liable to be broken. Again, the 
receiver for the medicaments is too wide and shallow, and presents 
too large a surface to the air, although divided into two parts, 
the one division being intended to catch the waste from the pro- 
tecting funnel. Furthermore, while the outer case is provided 
with a handle, there does not appear to be any means of quickly 
removing the boiler, nor is this famished with a water gauge. 

Mr, Benham^8 Modif cation. 

Further useful modifications of Siegle's steam spray producer 
have been devised, as that which bears the name of Mr. Benham. 
It is furnished with a handle, whereby its manipulation is facili- 
tated, and with a water gauge, so that the amount of water in the 
boiler can always be ascertained, a matter of some consequence. 
It may be procured from Messrs. Wright and Co., 108 New Bond 
Street, London. 

Dr, Let*8 Steam Draiujht Inhaler, 

But a steam spray jfroducer has been constructed on quite 
another principle by Dr. Robert Lee. In this the bottle for the 
medicated fluid and the glass capillary tubes, or syphons, are 
entirely dispensed with ; the medicaments are added to the water 
in the boiler, and issue from the pin hole with the steam, and this 
for the most part whether they are volatile or non- volatile. 

The steam as it issues is very hot, and with a view to regulate 
the temperature Dr. Lee has provided the boiler with a funnel- 
shaped tube, having apertures on its side for the admission of air ; 
these apertures, according to the temperature required, being left 
open to a greater or less extent. It is stated that by means of 
the funnel the temperature may be made to range between 80^ 
and lOO** F. 

If the water be hard and contain much lime, the pin hole might 
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become blocked up, so that the boiler should always be provided 
with a high-pressure or safety valve. This had not been applied 
to the appai'atuB with which I experimented. 

In most steam spray producers, there being two vessels and both 
containing liquids, the (jiumtity i)f fluid used is usually grt 
than when there is but 
vessel, the medicaments being 
also proportionately diluted. 
What takes place vi'hile 
spray producers ai'e in action 
has already been described in 
Chapter 1., and the reader is 
now referred to the i-emarks 
on that subject therein COQ' 
tainad. He should also be 
reminded, that it was shown 
in certain esperiments, the 
results of which have been 
previously recorded, that 
fully two thirds of the car- 
bolic acid and certain other 
medicaments taken, do not 
enter the month at all. 

Further, it is beyond all 

<]uestion, that of tlie quantity 

o^uD??^'?H^L?^l? ^^^ actually thrown into the 

mouti), a considerable part i>i 

n the extended mucous surfaces of the mouth, fauces, 

; — on pivi'ts, in fact, above the epiglottis ; while mucli is 

also swallowed, and thus makes ite way into the stomach. 

No doubt by the employment of sprays, either hot or cold, any 
quantity of a given substance may be sprayed into the mouth and 
thus applied to the fauces, and that so far they are effective ; also, 
that by their menns, medicamentfi may be made to reach the 
stomach in any quantity, and thus the system at large may be 
brought under the influence of the remedies employed. 

A portion of the medicaments used does certainly make its way 
into the air passages ; of this satisfactoiy proof has already been 
iidvanccd ; but fi'om all that has been stated the coDclusion is 
fully warranted, that the quantity which thus enters is, in pro- 




condensed o 
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portion to the whole amount taken, comparativdj small ; still the 
quantities which are absorbed by the mucous membrane of the 
fauces, and which enter the stomach, doubtless contribute in an 
important degree to the medicinal effects obtained. 

All sprays, however, whether cold or hot, possess this great 
advantage, that they are capable of difiusing non- volatile as well 
as volatile substances. 

The characters of the sprays produced by air and steam, differ 
greatly in several particulars. The action of the hand-ball spray 
apparatus is intermittent, and the projecting force much less than 
with the steam spray, and the spray is coarser. The temperature 
also of the spray itself is always some degrees less than that of the 
surrounding air, owing to the expansion of the air causing a por- 
tion of the caloric to become insensible. This in some cases is an 
advantage, in others the reverse. When it is desirable to avoid 
the cold spray, the medicated solution may be warmed. The hand- 
ball spray apparatus, therefore, is generally considered more suited 
for the irrigation of the back of the throat than for penetration into 
the air passages, but this conclusion has not been established 
experimentally. 

The action of the steam spray apparatus is continuous, and the 
spray is expansive, is projected with greater force and to a greater 
<Hstance, is finer and more suitable for deeper inhalation. The 
medicated solution is, however, admixed and diluted by the steam, 
and the temperature varies with the distance from the apparatus 
and the extent of its admixture with air. 

In using steam sprays, it is not desirable that they should be 
approached too closely to the mouth, and this for two reasons : 
one is that the force of the spray is so great that but little of 
it becomes deflected during inspiration and really enters the air 
passages, but it strikes directly against the back of the pharynx ; 
the other is that the temperature is in some cases too high, 
although it is not nearly so great as might be supposed, the spray 
having a temperature at a distance of 4 inches from its commence- 
ment, of only about 88® Fahr. 

A final difierence between the improved hand-ball and the 
ordinary steam spray, is that in the former case one receiving 
vessel only is needed, whereas in the latter two are required, one 
for the water and the other for the medicated fluid. 

These several diflerences render air and steam sprays suitable 
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foi- different purposes. Steam spraj-a, from their greater pone- I 
trating power, aie believed to make their way more readily into | 
the air passages. 

Pertapa the finest spray is that on the Sales Girons principle, 
produced by the forcible impinging of a column of water npon a 
metal or other hard surface. This principle is best adapted for 1 
filling the air of inhalatoriums with a fine spray, as is commonly ' 
done at many of the foreign water-cure establishments. 

AppiRiTUs FOB THE iNHiiiTioN OF Vapours, 
The vapour of hot water differs from steam chiefly in that 
it is given off at a lower temperatnre. 

A great many contrivances have been resorted to for the in- 
halation of the vapour of hot water, either simple or medicated^ i 
from the open mouth or spout of a jug to much more elaborate 
and complete arrangements. 




The essential requirements of a well-constructed vapour inhaler 
are, a tamp to maintain the temperature of the water, a thermo- 
meter to regulate it, an admixture of air to cool the vaponr, and a .1 
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suitable mouthpiece, provided with valves to prevent the expired 
«ir from passing into the water or medicated liquid. 

Dr. Morell Mackenzie's Eclectic Inhaler, 

Such an apparatus is Dr. Mackenzie's eclectic inhaler, made 
by Maw, Son, and Thompson. Its mechanism will be sufficiently 
understood on an examination of fig. 13. 

Boiling water is placed in the receiver to start with, and the 
temperature is maintained usually at from 140° or 150^ F. 

The patient may inhale from five to thircy minutes, according 
to the nature of the case, but the mouth should be removed from 
the mouthpiece from time to time. ' About six inspirations should 
be taken in a minute.' To avoid taking cold, the patient should 
remain indoors for half an hour after using the inhaler. 

Another very useful form is Martindale^a Portable hifuiler. 
This is furnished with an earthenware mouthpiece, a woollen 
covering to maintain the warmth of the water, and it admits of 
being easily and thoroughly cleansed. 

Dr. Spencer Thompson's Vapour Inhaler, 

Dr. Spencer Thompson has devised a vapour inhaler, the mouth 
of which is so shaped as to fit more or less accurately the contour 
of the face, undoubtedly a considerable advantage. It is not, how- 
ever, provided with a lamp or thermometer, so that there are no 
means of maintaining the water at any given temperature. This 
inhaler may be obtained of Mr. Toogood, Mount Street, Gros- 
venor Street. 

Apparatus for the Inhalation of Medicaments in the 

Form of Fumes. 

The smoke that results from the igneous combustion of organic 
substances, chiefly vegetable, is made up of the vapour of water, 
of certain gases, especially carbonic add and ammonia, and 
usually of more or less of the volatile medicinal constituents 
of the substance burned ; it has therefore a very complex com- 
position. 

The substances to be burned are often made into pastilles, 
cigarettes, or are cut into strips like tobacco, and sometimes, as in 
the case of nitrate of potash, papers are saturated with them. 
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Appaeatds for the Inhalation of Powdebs. 



Severn! methods are employed for conveying powders to the- 
tbi-oat and air pasaages. One of the oldest of these is by putting' 
the powder into a. hollow quil), inserting one end of this into 
the mouth, and drawing out the powder by a strong inspiratoiy 
movement. One disadvantage of this proceeding is, that the whole 
of the powder ia apt to be brought at once into communication 
with the hack of the throat, and there is but little time allowed 
for its reflching the dee[)er nir passages ; another fenlt is that the 
powder is very apt to he blown out of the tube on the slightest 
expiratory action. 

A second method is by means of the well-known insufflator 
of KauchfuEB. This consists of a tube cnrved at one end and 
having an elastic ball at the other, with an opening provided 
with a cover in the centi-e of the tube, for the reception of the 
powder. Ingenious as is this instrument, it often fails. One fiiult 
is, that the po'vder is liable to be more or less drawn back into the- 
elastic ball, in consequence of its expansion, the moment tha 
thumb is biken off. 

Other formti of apimnitns ai-e the following: Mr. Bnjimt'g 
Insujlator consists of a tube, so cmved as to allow one end to 
be placed in the nostril and the other in the mouth. At the 
top of this tubii is an opening for introducing the medicament, 
and this is afterwards closed by a cork, When charged, the 
patient blows gently through the tube, the powder being thus. 
driven up the nostril. 

Dr. Andrew fSmtl/i's liisi'fflafor resembles a hand ball spmy 
producer, with one receiver and two openings ; one of these ia 
in connection, by means of the indiavubber tubing, with the- 
air ball, and the other is furnished with a tube for the escnpe 
of the powder; this tube may be made to vary in its curvature 
and length, according to whether it is desired to apply the 
powder to the anterior or posterior narea or to the throat. The 
objection to this apparatus is that it would be most difficult to 
apply by its means -with any exactitude the very small quantity of 
powdei' usually required. This objection, as I leam from the 
aecond volume of Dr. Mackenrie's recent work ' On the Dieenses 
of the Throat and Nose,' is to a great extent obviated by tlio 
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substitution, at the suggestion of Clinton Wagner, of a test tube 
in place of the bottle. 

New and Improved Forms of Apparatus. 

The four forms of apparatus next to be noticed were first de- 
scribed by me in the * Lancet' of October 6, 1883, and they have 
since been manufactured by Messrs. Maw, Son, and Thompson, from 
whom they may be obtained. In devising them, the author has 
relied on the two important principles which have already been 
adverted to in Chapter II., which treats of the principles con- 
cerned in the volatilization and inhalation of medicaments. One 
of these principles is the greatly increased vaporization of certain 
chemical substances, which at the ordinary temperature of the air 
are but little volatile, obtained by spreading them over a very 
considerable surface and exposing them either to the air or on water. 
The other is the augmented evaporation resulting fix)m increase 
of temperature in combination with extension of surface. The 
results of certain experiments showing the extraordinary effects of 
the action of these principles have already been quoted in Chap- 
ters II. and III., but further examples will be found detailed in 
Chapter IV., which treats of the principles of the construction of 
inhalation chambers. 

Armed with the above principles the author has been led to 
devise the four following forms of apparatus, the first two being 
intended for charging the air of chambera for inhalation and dis- 
infection : — 

Chamber Inhaler and Disinfector No, 1. 

This apparatus consists of a long cotton fabric, woven so as to 
afford a very large extent of surface for evaporation. The length 
and breadth of this, vary with the extent of the effect required to 
be produced. It is spread out in several layers, one above the other, 
by means of an arrangement consisting of a double series of rails, 
which are attached to a box, and lift out and in. The greater 
the distance between the layers, the better. These rails, when 
not in use, are packed away in the box, which also contains the 
long cloth. The apparatus may be made of any size, according 
to the purpose for which it is required. At present it is manu- 
factured in two sizes, namely, 11 by 16 and 8 by 11 inches. 

The quantity of carbolic acid for the larger size is 800 grains 
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or 100 for each fold. Of tliis quantity, upwards of one-Lalf, at a I 
tempei-ature of about 64° F., becomee evaponited during the first 
six hours, and ljy the time the fabric ia dry the whole of the iicid 1 
will have disappeai-eil. 

A couvenient quantity of creaaote, if it be desired to u 
with this apparatus, is 400 grains, or 50 grains for each fold. 
Of this amount, about three-sevenths will have become volatilized 
at the end of tlie fii-st As hours. If thymol be used, the aajne 




amount may be employed, and moi-e than one-third will huvt- 
disappeared at the end of the six hours. 

A mixture of the iMi-bolic acid in water should bo prepared 
beforehand of the required .strength, in readiness for use. Of this the 
requisite quantity should he placed in a basin of coni-eiiieut .sixe, into 
whioh the diy cloth should be put. This should absorb the whole 
of the mixture, so that when suspended there is no dripping from 
tlie cloths. The exact amount of liquid absorbed will, of course, 
depLvd on the composition and texture of the &bric employed. 
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If either creasote or thymol be used, mixtures of these should 
also be prepared beforehand, but the solvent in these cases should 
consist of water, and as little spirit as is required to keep them in 
solution. In consequence of the presence of .the spirit, the cloths 
become dry in much less time than when water only is used, and 
when once dry, scarcely any further volatilization of the substances 
takes place. 

A great variety of inhalants and disinfectants may be em- 
ployed with this apparatus, besides those specially referred to. 
Some of these are the several preparations and solutions which 
contain carbolic acid or creasote as the basis, firwood oil, euca- 
lyptol, camphor, <&c., but preparations containing permanganates 
or chlorides of soda and lime are not suitable. Indeed, the volati- 
lization of thymol, camphor, and some other substances is best 
effected by the Chamber Inhaler and Disinfector No. 2, as the 
use of spirit, which is costly, is thereby rendered unnecessary. 

The No. 1 Chamber Inhaler, 11 by 16 inches, is best suited 
to a room of a capacity of about 800 cubic feet. For rooms of 
greater dimensions, or for hospital wards, a larger apparatus should 
be employed. 

The smaller apparatus, 8 by 1 1 inches, is adapted for a room 
of a capacity of 500 to 600 cubic feet, and only half the quantity 
of the several substances and mixtures employed in the large appa- 
ratus should be taken. 

"When these inhalers, which are ideally vaporizers, are being 
used, the doors and windows of the chamber should be closed, 
and in some cases even the register of the stove. It is not neces- 
sary to re-charge the cloths for at least six hoiu>s, at the end of 
which time, however, they will still contain half the quantity 
of the substances originally taken. If the inhaler be employed 
for only two or three hours at a time, the cloths should be folded 
and put away in readiness for use on successive days until the six 
hours have expired. Care should be taken that the fabric is per- 
fectly dry before it is re-charged, and it will be well to rinse it 
out occasionally with clean water. Each patient should not re- 
main in the room or chamber at first, for more than an hour or 
an hour and a half at a time. 
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This consists of an 
is attached, and an ini 
parts. The diTisions i 
pei-ature of which, by 



CJmniber I-nlialer and Dinin/i'Dtor No. 2. 

out-er water Ijath, to which a thermometer 

er porcelain dish, divided into four equal 

■f this are also filled with water, the tem- 

of the outer bath, can be regulated 



i^er ^H 
>al ■ 



and maintained to a nicety. With this apparatus, if desired, 
less than foiu" antiseptic or otSier substiincea may be used at the 
same time, either for inhalation or disinfection. Although it is 
usuaUy advisable to add the medicaments to the water in tha 
dishes, yet in some 
cssea they may bo 
placed in the divi- 
sions without water. 
This apparatus com- 
bines the advant- 
ages of moderate ex- 
tent of surface, with 
a temperature regu- 
lated according to 
the nature and com- 
position of the Kub- 
stances iiaed^ — a very 
valuable combink- 

ITie outer bath 
sliould be filled to 
the extent of about 
two - thirds with 
wat«r, and the lamp 
of course applied ; the inner bath should be floated on the watw, 
and the divisions of this also filled with water to a like extent. A 
thermometer should be placed in the centre of iine of the divisions 
and wa(«lied until the neceeaary temperatm'e is reached ; this in 
the case of carbolic acid, thymol, and creaaote .should be about 
71° C, or 165' F. When more volatile substances are useil, the 
t«mperaturs I'equired will be much less. 

As won as the requisite tempei-ature has been attained, tbo 
sabstonce or KiibstnDi«B intended to be employed should be added J 
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to the wafcer in the dishes. K carbolic acid be used, 75 to 100 
grains should be added to each of the divisions, and it will be 
found that at the end of six hours nearly four-fifths have become 
dissipated. 

If creasote or thymol be employed, half the quantity may be 
taken. At the end of the six hours the whole of these substances 
will practically have disappeared, particularly if the creasote, 
which falls in part to the bottom of the water, be disturbed 
occaaionaUy by stirring. 

A great variety of other inhalants and disinfectants may be 
used with this apparatus : as eucalyptol, firwood oil, camphor, &c,; 
but in these cases the temperature of the water must be raised 
only very slightly. 

All mixtures, or preparations containing carbolic acid or 
•creasote as the basis, may likewise be advantageously employed 
with this apparatus. 

The apparatus, 8 by 7 inches and 4^ inches deep, is suited to 
rooms or chambers having a capacity of from 800 to 1000 cubic 
feet. It may be made of any size required, so as to admit of the 
use of large quantities of a variety of medicinal substances. 

No hospital should be without the Chamber Inhalers and 
Disinfectors Nos. 1 and 2, especially the former, which is a very 
powerful vaporizer. They will also be found of great service in 
private houses in cases of infectious disease. In using them, one 
important fact must be borne in mind, namely, that it is not 
possible to charge the air of any ward or room with any medicinal 
substance or disinfectant while the doors and windows are open, 
as of course any amount of the substances which may be elimi« 
nated will be too rapidly dispersed to be of any service. It is not 
practicable, therefore, to combine either effective inhalation or 
disinfection with free ventilation. 

The Globe Oro-nasal Inhaler. 

It occurred to me, that some at all events of the advantages 
gained by increasing the surface of exposure, might be obtained by 
applying the principle of extension to the construction of oro- 
nasal and oral inhalers, and with this object I made a variety of 
expeiiments. Without giving in detail the results of these, I will 
now describe two inhalers I have devised, the * Globe Oro-nasal 
Inhaler ' and the * Globe Oral Inhaler.* 

f2 
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That the oro-ntwal inhalers at pi'eseut employed, are defective in J 
construction in many ways, and are all but nseless in practice, | 
particularly in affections of the deeper bronchi and air cells, has, I 
think, been sufficiently demonstrated. One defect is that, as a 
rule, they aie not accurately adapted to the contour of the face of 
the wearei-, bo that air enters freely tlirough other than the proper 
channels. Another is that the aniount of the substanceB used ia J 
generally much too small, and this is also the case with the n 
terials on which these are placed ; then the nature as well au t 
size of the materials eelected, Buch t 
hut ill-suited to the object in view, sin 
of liquid, and even these are sufGcient bi 
them more or IcfkS impermeable to the i 
directions &eely through them. 



i Sponge or cotton-wool, 
« they hold but a few drops I 
o to clf^ them as to render \ 
ii', which should pass ii 




Via. le.— Olooi! Oru-s 

The globe oi-o-misal inhaler should consist of a covering for the 
nose and mouth of a material such as celluioi<I, which, becoming 
flexible in hot water, may be accurately adapted to the face of the 
wearer, or it shokdd be furnished with a border of indiarubber 
tubing. To the oro-nasal covering is attnched a light glass globe, 
filled with a suitable material, packed so lightly as to nllow of its 
ready permeation by the air dmwn through it in iuspiratioa ; 
this mateiial is then charged with the medicines desired to be em- 
ployed. 



I 
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The most suitable material, in consequence of its retentive 
properties, for filling the globe is cotton-wool lint, not flax lint, or 
sheep's wool, since these allow the liquid to pass through too 
^ely. The lint is prepared as follows : it is torn into very 
narrow strips ; these are cut across into pieces about a quai'ter of 
.an inch in size, which are then pulled into fine shreds with the 
fingers. A quantity of the material thus prepared should be kept 
in readiness for use. 

The globe must be most carefully charged in the following 
manner — it being remembered that the object is to divide and 
disperse the medicaments employed as much as possible, and to 
Allow the air to pass through the lint at all points freely. On no 
account must clogging be allowed, as when this occurs, evaporation 
is greatly impeded. 40 to 50 grains of the lint is about the 
quantity which should be taken. The globe is charged with the 
lint by means of the forceps, it being added little by little and 
without squeezing, as follows : the requisite quantity of the 
isolution of carbolic acid or other medicaments used, generally 
1 to 1^ drachms, is measured off with the pipette and allowed to 
flow into a wine-glass. A small quantity of the lint, unmoistened, 
is placed at the bottom of the globe, and afterwards the rest of the 
lint, little by little, the liquid being sprinkled drop by drop over 
the lint in the globe as each successive quantity of the lint is 
added. By the time all the lint is used and the liquid sprinkled 
over it, the globe will be found to be full. On no account must 
the lint be pressed or squeezed in any way, as it should be kept as 
light and open as possible, nor must any clogging be allowed to 
take place. 

If the liquid be poured on the lint too rapidly, a shrinking 
occurs, so that the globe is imperfectly filled and the air during 
inspiration, in place of passing through the lint, makes its way 
along the space between it and the globe. 

Another and better method of filling the globe is the follow- 
ing : put a small quantity of the cotton lint unmoistened in the 
globe as before; place the whole of the remainder, which is of 
course the chief part, in a smaU saucer, and proceed to sprinkle 
every part of it with the liquid by means of the pipette drop by 
drop ; lastly, transfer the moistened cotton lint to the globe in very 
small pieces, until it is lightly and equally charged. It is easier 
to avoid clogging by this method than by that first described. 
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The quantity of carbolic acid used for each charge, supposing I 
the water bath not to be employed, may vary from 30 to 40 
grain!', usually the latt«r ; of creasot*, from 20 to 30 grains ; and 
of thymol, from 10 to 15 grains. The last two substances not 
being completely lioluble in the small quantity of water allowed, 
miiflt be dissolved with the aid of a little spirit, no more being 
used than is absolutely necessary. When the water bath is used, 
as it should be in most cases, 
about half the above quan- 
tities will be BuflScient. 

The inhaler, if need 
daily without the water bath 
for one or two houre only, 
will not require refilling for 
two days. 

For the quantities c£ 
other medicaments used with 
this inhaler, the medical 
attendant should be con- 
sulted. The same quantity 
of liquid should, as a rule, 
be used, no matter what the 
medicines prescribed may 
be. If the weather be 
cold, evaporation is greatly 
checked, and hence the 
action of the irdialer will 
be promoted by placing the 
hand round the globe or by 
allowing the globe to roeb 
on the mouth of a metnl jug 
filled with hot water, or 
better still upon I/k ittiatt 
•hich has been specially efnistrveltd for the purpose. 
ided particularly, when the inhala- 
■bolicacidorothermedicament isdeaired. 
id inhaled varies according to the 
inhaler is charged, the 




SUt. 17.— WlTER 

water bath v 

This last proceeding is 

tionofalarge qnuntityofi 

The quantity of cai'bolic 
more or less perfect way in wl 

temperature, the depth and force of the inspirations taken, and 
the length of time during which the inhalation is continued. If 
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for two hours and the temperature be warm, the amount of carbolic 
add inhaled will vary, but will usually be about ^ gramme =7 '7 
grains; but if the inhaler be placed over a jug of hot water, 
renewing the water at the end of the first hour, or on the water 
bath specially designed for the purpose (fig. 17), the loss may 
amount to a gramme, = 15'4 grains. With some of the other 
antiseptics employed the loss will be more considerable. 

It is necessary, that persons using any inhaler, the medicines 
employed in which are intended to pass into the lungs, should 
inspire as deeply as they can. K an inspiration be taken only 
with the mouth and cheeks and not by expanding the chest, the 
medicaments will not pass beyond the mouth and throat. This 
&ct is well exemplified in the case of tobacco smokers. As most 
persons use cigars and pipes, the smoke does not enter the lungs 
at all, and for it to do so it is neccesary that a deep and con- 
tinuous inspiration should be taken. All persons do not use the 
oro-nasal inhalers alike ; some inhale by both the nose and mouth, 
many by the nose only, the mouth being kept shut. The most 
effective plan is to inhale as much as possible by the mouth, since 
in this case the medicaments pass directly to the throat, whereas 
the course by the nares is longer, more indirect, and there is a 
greater liabihty of the substances becoming absorbed in their 
passage over the mucous membrane covering the turbinated bones 
of the nose. 

Although the author has repeatedly used his ' globe oro-nasal ' 
inhaler with a charge of 2^ grammes of carbolic acid, and has 
inhaled for two hours at a time, he has never experienced any 
ill effects;' still he would recommend that the quantity used 
to begin with should not exceed 1^ gramme. The Pharma- 
copoeia! dose of carbolic acid for internal admii>istration is one 
grain only. What portion of the antiseptic inhaled actually 
makes its way into the lungs, has yet to be determined, but 
there is no question that, with the * globe inhaler,' a medi- 
cinal quantity does really enter the system, part of it being 
absorbed by the mucous membraiie of the mouth and fauces. 
While using this inhaler, the carbolic acid may be strongly smelt 
and tasted, and in a short time the skin of the lips becomes 
whitened and a tingling sensation may even be experienced ; these 
last effects are produced wholly by evaporation, as, although the 
quantity of water or other menstruum used is larger than that 
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employed in ordinary inhalers, not a drop ever esuapesfrom the in- 
haler into the mouth, as so often occurs with moat other oro-nasal 
inhaleiu _ 

TJie Globe Oral hiliahr. ' 

This inhaler consists of a glass globe with, on the distal side, 
an aperture and cribriform plate for the entrance of the air during 
inspiration, and on the near side a flattened tube for the mouth, 
guarded by a valve, which prevents the air being discharged into 
the glohe during expiration. The nose is uncovei-ed ; the flattened 
tube only enters the mouth, and the air is drawn through the 
globe in the same manner as through a cigar or pipe. By the 
use of this inhaler, the objection so often urged against oro-nasal 
inhalers is i-emoved — namely, that by covering the 
they resti'ict the entrance of the air and greatly impede respira- 
tiiin. Moreover, its employment is fiir less irksome and fatiguing; 




I 



it may be taken up or put down in a moment, and when one 



ir two days in most cases, without " 
The oi-dinary quantities of carbolic acid 
ame as those for the 'globe oro-nasal in- 
ihaler ' has a distinct advantage over the 
[J that the whole of the medicaments pass 
one being lost on the skin of the face and 
lips, on the moustache or beard, or in the convolutions of the naree. 

The valves of this inhaler ai'e too small, and should be largaTi— 
It is most efiective when used with the water-bath. 



charged it may be used fi 
I'equiring to be refilled, 
for this inhaler are the sa 
hnier,' The ' globe oralir 
' globe oro-nasal inhaler,' ii 
at once into the moutb, U' 
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InhdUr for Dry or Concentrated Vajnmrs, 

The author has recently devised the following apparatus 
for the vaporization and inhalation, in a concentrated form, of 
the vapours of car- 
bolic acid, creasote, 
and other medica- 
ments. The de- 
scription given 
below is mainly 
taken from the 
^Lancet' of Au- 
gust 16, 1884, in 
which the account 
first appeared. 

In many cases 
the substances in- 
tended for inhala- 
tion in diseases 
of the organs of 
respiration are 
prescribed in a 
form &r too dilute 
to be effective. It 
is often desirable 
that the vapours 
should be inhaled 
in a comparatively 
concentiuted state. 
Even when the 
medicaments used 
are undiluted, they 
usually become 
largely admixed 
with atmospheric 
air before reaching 
the lungs. 

The means at 
present employed 

for the volatiliza- Fig. id.— Lnhalkr for dry or Concentra.ted vapours. 
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tion, and inhalation in a concentrated form, of the vapours of ceiiain 
substancee are often very defective, TLua iodine and carbolic acid 
arc sometimeM vaporized from a poi'celainor laetal plate placed near 
the patient ; in this way the greater part of the fumes are lost in 
the air of the apartment, and the small portion really inhaled is 
diluted many thousand times. The author has therefore been led 
to devise the very simple apparatus for the acconipUBhm.ent of 
the object desired, as shown in fig. 19, It ifi suited alike for solids 
and liquids ; and when an increase of tomperature above that of 
the air is required, this is obtained by applying the lamp either 
ilirectly to the capsule containing the substance, or to the small 
water bath. One great I'ecomniendation of the apparatus is its 
absolute cleanliness. There is no probability, unless it is used in 
the most careless way, of its becoming contaminated with bacilli, 
and hence there is no risk of infection, such as may happen when 
flexible tubes and mouthpieces entei' into the structure of the appil- 
Mxtus employed, especially when more than one person makes use 
of such am inhaler. This contingency constitutes a i-eal danger, and 
one not usually recognized. 

The drawing almost explains iteelf, yet it may be well to give 
11 brief general description, Tlie apparatus consists of a small 
spii-it lamp, furnished with a fine rack, so that the Bame can 
be nicely adjusted ; a quadrangular stand ; two pieces of copper 
sheeting, with a central aperture in each; a small copper water 
bath ; two small porcelain dishes ; a funnel of glass or other suitable 
material, furnished with openings below for the admission of air ; 
and a glass or metal monthpiece, which may be used or not, as may 
be required. The funnel should turn up at the bottom, so as to 
allow of its being fastened to the copper plates by two or three 
simple springs. This apparatus is suited for the vaporization 
of carbolic acid, creasote, iodine, thymol, eucalyptol, pine oil, 
and many other substances. The porcelain capsules should have 
a diameter of about 1| inch, the water bath 2j| inches, the base of 
the funnel 3^ inches, and the length of the mouthpiece should be 
about i inches. 

Apiiarutiis for tlif Infialailoii of Tar Vupoure. 
A very convenient apparatus for this purpose is a modiiicatioii 
of that for the inhalation of concentrated vapours; only it must 
be made on a very much lai^er scale. The porcelain dish should 
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have a diameter of 8 or 9 inches, and the water bath should be 
of corresponding size; in lieu of a glass or metal funnel one of 
paper may be extemporized for temporary use. The porcelain dish 
may be used either with or without the water bath. 

Mr. L, Kay-ShuttlewortJCa Inhaler, 

In this apparatus, which was described in the ' Lancet ' of 
January 5, 1884, the outer air is made to pass thix>ugh a coiled pipe 
placed in a receiver containing hot water, the temperature of which 
is maintained by means of a spirit lamp. So far as the coiled pipe 
and the receiver are concerned it therefore bears a resemblance 
to the apparatus which has been already described for cooling 
air, and this in its turn reminds one of the worm and tub ordinarily 
employed in distillation (see fig. 1). The tube or pipe is 9 feet 
long, the lower end being open to the air and the upper end *• ex- 
panded into a small chamber, closed by a hollow plug of metal, in 
the interior of which tow could be placed to receive the carbolic or 
other disinfectant, and which was connected with an ordinary oro- 
nasal mouthpiece properly padded by a large indiarubber tube. 
I then placed 13 grains of carbolic acid on 8 grains of dry tow, 
making a total weight of 21 grains, and placed this in the hollow 
plug. After 10 minutes' inhalation the total weight was reduced 
to 13 grains ; after 20 minutes, including the time occupied with 
the first weighing, to 8 grains +, after 30 minutes to 8 grains — , 
showing, as I believe, that the total amount of carbolic acid was 
completely vaporized in about 20 minutes, and from my sensa- 
tions of tingling lips, sore nose and throat, pain in the chest, and 
slight vertigo, with exhilaration of spirits, I believe faster than 
desirable for ordinary inhalation. The temperature of the water in 
the boiler ranges from 170° F. at the commencement to 198° F. at 
the termination ; a slightly lower temperature causes the vaporiz- 
ation of the carbolic acid to be more gradual.' — See the * Lancet.' 
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CHAPTER IV. 



OS INHALATION CHAMBERS. 




Theee may be said to be three kinjE of iuhniatioo chambers : the 
pneumatic chamber already described, used chiefly for the inhala- 
tion of compresaed and rarefied air ; tlie chamber in which water, 
holding in solution the medicaments, is diachai^ed into the air in a 
finely divided or atomized state by means of vaiioua kinda of spray 
pioducers ; and, thirdly, the chamber, the whole air of which ie uni- 
formly charged with the substances required to be inhaled in a 
gaseous or aeriform condition. The construction of this last 
dssoiiption of inhalation chamber, so far as I am aware, ban not 
imtil recently been accomplished in a satisfactory and scientific 
manner. 

The following ai'e the conditions and principles of the construc- 
tion of siich a chamber, as first desciibed by me in an article com- 
municated to the British Medical Association at the meeting in 
Liverpool in August 1883, and which waa afterwards published in. 
the journal of the Aaaociation of January 12, 1884:, undertlie title 
of ' The Principles of the Construction of Chambers for Inhalation 
in Diseases of the Lungs.' 

First, the dimensions of the cliamber should be moderate, and 
in some cases even small ; and this on account of the great quantity 
of medicaments which would be requii'ed for charging a very largn 
space. Secondly, the fireplace to the chamber should be closed, 
and the inlets and outlets should be only those of ordinary and 
moderately well-fitting doors and windows ; and this because, if 
the air of the room were rapidly changed, of the difficulty in 
keeping the wr charged to any given extent and of the gi-eat «aat« 
of material wliich would take piace, Eveiy chamber may be pro- 
vided with one or two small outlets, to enable those inhaling to 
get rid of the used air emitted during expiration, the air being 
thereby maintained in a state of greater purity. For the purpose 
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notLing more would be necessary than a piece of elastic tubing, 
furnished with a covering for the nose and mouth. Thirdly, the 
temperature of the room should be kept at about 17° C, = 
62° F. : this regulation of the temperature is requisite in order 
that the volatilization of the substances used should proceed at 
one fairly uniform rate. Fourthly, the air of the ix)om should 
be somewhat humid, the degree of humidity being ascertained 
by means of wet and dry bulb thermometers. A moderate, but 
not too great an amount of moisture in the room is desirable. 

The means whereby the air of the chamber is to be chsu^ged 
with suitable medicaments have already been referred to, particu- 
larly in Chapter II., but not in sufficient detail. The two great 
principles relied upon for accomplishing the object in view are 
extent of surface and alimentation of temjyerature. 

It occurred to me, that if any substance possessing even 
a feeble volatility at ordinary temperatures were dissolved and 
spread over a very large surface^ the amount of the substance 
which would become volatilized would be in proportion to the 
quantity taken, the extent of the surface exposed, the tempera- 
ture of the chamber, and the amount of the moisture therein 
contained. 

To test this point, 50 grammes of carbolic acid (=771 grains) 
were dissolved in water, two Turkish towels being saturated with 
the solution and exposed to the air of a room at a temperature of 
22° C, = 72° F., the room also containing rather much aqueous 
vapour. 

At the end of 2 hours a portion of the air of the room was, 
by means of a large syringe, drawn through a solution of alcohol, 
a few drops of which, on evaporation, gave with bromine water 
decided evidences of the presence of carbolic acid ; 13 cubic centi- 
metres of the vapour or moisture which had settled on the windows 
(= 200 grains) were collected, and were found to contain 0*029 
gramme of the acid, = 0*447, or nearly half a grain. 

After the lapse of 48 hours the towels had become quite dry, 
and I was not a little surprised, on examining them, to find that 
they did not possess the slightest smell or taste of the carbolic 
acid. One of the towels was then tested, and found to contain 
only 0*07 gramme of acid, = 1*08 grain ; that is to say, the whole 
of the carbolic acid employed, namely, 771 grains, had disap- 
peared, with the exception of the small quantity above referred to. 
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This result appeared to me so Burprising, although I was pre- 
pared for a considerable redactioD in tke amount of the luad 
taken, thai I repeated the experiment in a more precise manner. 
I took one of the Turkish towels only. It measured 48 by 18 inches, 
thus presenting a surface of 1728 square inches, and it was satu- 
rated with an aqueous solution containing 25 grammes, or 385 
grains, of carbolic acid. This experiment v/as commenced at II) 
A.M., the towel being moistened in the course of the day o 
twice with a little water. At 10 a.m. the next day the towel was 
still somewhat wet, hut at 4 p.m. it was only just damp. It was then 
tested for the acid, 0'09 gramme only being obtained, ^ 1-39 grain. 
Thus, in the space of 30 hours the whole of the acid used, 385 
grains, had practically disftppeared. 

These results are of the highest impoi'tanoe, as they place in our 
hands the means of charging inhalation chamhers to almost any 
desired extent with all those medicinal suhstanoes which pos- 
sess even a feeble volatility at the ordinary temjwrature of the 

The followiug experiments were also made with oirbolie add : — 
Turkish towels were cut into pieces, measuiing 18^ inches in one 
dii-ection and 9i inches in the other. Each of these was charged 
with 5 grammes (77 grains) of carbolic acid dissolved in about 100 
cubic centimetres of water, each piece being tested at intervals of 
four hours. 

Thei-e were recovered out of the 5 giummes, or 77 grains, 
taken— 

.Vfler 4 hours 277 grammes = i2'&i graius I 

8 „ 1'82 „ - 28-03 „ I 

„ 18 „ 0'4a „ = 7-o'> '„ 

„ 20 „ 0-20 „ =. 3'0« „ 

To show that the principle holds good in other cases I will now 
state the results of a few further experiments. 

Portions of Tufkish towels wei-e taken, ai by 4J| inches, and 
were each charged with 1-25 gramme of ci'easote, ^ 19 grains. 
In one cnse the crensote was placed on the cloth without any 
addition ; in another water was used ; and in a third cnae the 
creasote wa^ dissolved in alcohol. After 4 hours the cloths were 
examined. From that with creasote only O'Ol gi-amme was re- 
covered, finm that with creafiote and water 0'41 gramme, and from 
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that with the alcohol 0'39 gramme : amoimts which correspond 
with 14*01, 6*31, and 6*01 grains respectively. It will thus be 
seen, taking equal areas of the Turkish towels, that the loss of 
creasote at the end of the 4 hours was even greater than that of 
carbolic acid, both having been treated with water ; the proportion 
recovered in the one case being 2*77 grammes, and in the other 
1*65 gramme, = 42*7 and 25*4 grains. The experiments also 
showed that the loss, as might have been anticipated, is much 
less when the creasote is simply sprinkled on the cloth, because in 
this case it is less diffused and covers a smaller surface. When 
€dcohol is employed the loss appears to be about the same as when 
water is used, although of course the towels, when moistened 
with alcohol, become dry in a much shorter time than with 
water. 

In other corresponding experiments, in which the time 
allowed was 24 hours in place of 4, the amounts of creasote 
recovered, approximated to the quantities obtained after 4 hours ; 
and this would appear to show that the loss is proportionately 
greater during the first few hours of its exposure ; and that this 
should be so will be readily understood when it is stated that 
creasote, unlike carbolic acid, is not a definite substance, but is 
made up of different compounds, having different degrees of 
volatility. 

The last experiments made were with thymol. Thymol pos- 
sesses only very slight volatiUty at ordinary temperatures, and is 
nearly insoluble in water ; so that, in the case of this antiseptic, it 
is necessary to use a solvent. This in the experiments about to 
be described was alcohol. 5 grammes of thymol, = 77 grains, 
dissolved in 80 cubic centimetres of spirits of wine, were spread 
over a piece of Turkish towel, 18^ by 9^ inches; and after 4 
hours 3*44 grammes, = 52 grains, of the thymol were recovered. 
From another portion of Turkish towel of the same size, and 
containing the same amount of thymol, 1*70 gramme, = 26*27 
grains, was obtained at the end of 50 houi'S. 

These experiments show that the loss of thymol, so little vola- 
tile at ordinary temperatures, is very considerable ; although the 
proportionate loss is much less than in the case of carbolic acid 
and creasote, still it is sufficiently great for practical purposes. 

It is thus seen that the idea or principle upon which the fore- 
going experiments were founded was correctly conceived. 
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But there is another principle which may be brought to bear 
on the subject of inhalation, and which, combined with the 
principle of evaporation over n, large surface, is capable of fiimish- 
iog results equally striking with those already narrated ; and that 
is the principle of increasing the volatijity of but little volatile 
aubstancea by means of heat ; that is to say, by a regulated 
temperature. Tailing according to the volatility and propeitit's of 
the substances employed. 

The beat and most practical method of applying this increased 
temperature, is by means of hot water spread over a comparatively 
large surface. Owing, however, to the increase of volatility 
obtained by the augmentation of temperature, the extent of surface 
required will be very many times less than that which is necessary 
when Turkish towels or other suitable fabrics are naed, while 
the time occupied will be proportionately reduced^two great 
advantages. 

The effect of the combination of a somewhat large surface with 
increase of temperature is well illustrated by what takes place in 
the case of thymol. 40 grammes of thymol, = 616 grains, were 
melted in hot water in a dish having a superficies of 64 inches, 
the temperature being maintained at 72° C, = 161'6° F. At 
tiie end of 12 hours it wiis found that the whole of the 
thymol had disappeared, ii substance which, as already i-emarked, 
possesses but little volatility at ordinai-y temperatures, and 
which, even when spread over the large surface of a Turkish 
towel, is fer less volatile than carbolic acid, creasote, and a variety 
of other substances. 

In another communication, ' Investigations relative to Inha- 
lation and Disinfection, with Descriptions of New Forms of Appa- 
ratus,' inserted in the ' Lancet ' of October 6, 1883, I gave somo 
further data illustrating the effects of evaporation on extended 
surfaces, exposed either to the air or in water, and also of aug- 
mentation of temperature in increasing the rate of evaporation. 

A piece of Turkish towel, 16 by 1 1 inches, giving a sujierficies 
on the two surfaces of 352 inclies, was moistened with 11)0 cubic 
centimetres of water, containing IOC grains of carbolic acid. Six 
of such pieces were similiirly treated, suspended in the air on 
glass rods, and the amount of carbolic acid contained in them de- 
termined at the end of each successive hour ; the quantities re- 
covei-ed were 82-79, 75-49, fi-^-fO, 57-02, 48-73, and 41-39 per cent. 
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These figures show a progressive loss each hour of 17*21, 24*51, 
37*11, 42*98, 51*27, and 58*61 per cent. Thus if the 6 pieces had 
all remained suspended for the 6 hours, of the 600 grains of 
carbolic acid used in charging them, no less than 350 gi*ains would 
have disappeared, or more than one-half. 

Six cloths of the same dimensions were next taken, each being 
moistened with a mixture of spirit and water in equal parts, 
containing 120 grains of creasote ; the entire quantity in this case 
for the 6 cloths would therefore be 720 grains. There wei-e 
recovered at the end of each successive hour, the following 
amounts : 103*5, 86*8, 83*7, 80*8, 72*0, and 66*0, showing a loss 
of 16*5, 33*2, 36*3, 49*2, 48*0, and 540. Thus of the 720 grains 
taken, no less than 324 grains would have disappeared had all the 
cloths been suspended for 6 hours. 

Lastly, 5 cloths wei'e each moistened with a mixture of 
spirits of wine and water, in equal parts, containing 5 grammes 
of thymol, = 77 grains ; these cloths therefore contained 25 
grammes of thymol, or 385 grains. The following amounts were 
recovered each hour : 4*74, 4*44, 408, 3*88, 3*12 grammes, =730, 
68*3, 62*8, 59*7, and 48*0 grains respectively; the loss for each 
cloth in grains standing thus: 4*15, 8*78, 14-10, 17*4, and 2915 
respectively. Here again the loss is very considerable, although 
not so great as in the two previous cases. Had all the cloths been 
exposed the whole time, the loss would have amounted to 145 
grains out of the 385 originally taken. A considerable loss of 
course also takes place in the case of other but little volatile sub- 
stances, exposed in the same manner on an extended suiiace, and 
dissolved, if necessary, in suitable menstrua ; the extent of the loss 
being proportionate to the natural volatility of the substance and 
its solubility. If the loss is so great resulting from the exposure 
of such a limited superficies, as is afforded by a suitable fabric of 
16 by 11 inches, it is obvious that by extending the sur-face we 
possess a most powerful means for charging the air of a chamber 
with any medicament, which possesses only a feeble volatility at 
ordinary temperatures, and this to any extent required. 

The further experiments instituted for the j)urpose of showing 
the effects of the exposure of the substances on a comparatively 
extended surface of water, or even by dissolving them in it, and 
then raising and maintaining the temperature of the water at 
certain fixed degrees, furnished the following results : — 

G 
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Two and a half grammea of carbolic acid were diKsoIved 
in ISO c.c. of wftt«r and placed io a small glass dish, haviog 
a superficies of 8 inehea ; 5 othev dishes were aimilarly charged, 
and all were floated on a water bath, the temperature of 
the liquid in the dishes being maintained at about 74° C, t 
165° F. And iiere I would remark, that the temperature of the 
liquid should always be taken in the dishes themselves, and not in 
the water in the outer bath, as there is often a diflerence 
6° to 8° F. between the two, according to the nature of the vessels 
employed. The quantity of carbolic acid, therefore, contained in the 
6 dishes amounted to 15 grammes, or 231 grains. The amountB 
recovered were 1838, 1'470, M16, 0'868, 0-661, and 0-5U 
grammes, = 28'3, 23-6, 17-2, 13-3, 10-1, and 7'8 graiDS respectively. 
It thus appears that of the 38-5 grains originaLy present only 
7'8 giuius I'emained at the end of 6 hours. It follows therefore 
that of the 231 grains originally taken all but 47 graiue 
have been dieaipated, equivalent to three-fourths, had all the 
dishes been expaaed for the same length of time. 

With similar quantities of ci*easote, namely, 2'5 grammea 
for each dii-h, the results stiiud as tbllows : — In the first experi- 
njents the creasote was allowed to remain at rest, the greater part 
sinking to the bottom, it being only partially soluble in water, and 
part floating on the surface. There were recovered succeasively 
1-245, 0-894, MO, 0-51, 0-21, and 0-37 grammes, =19-17, 13 Ts', 
16'94, 7-85, 3-23, and 5-69 grains. Thus, in this case, had the 
temperature of all the dishes been maintained for the 6 hours, no 
less than 197 grains would have disappeared out of the 231 graini 
originally taken. 

When, however, the contents of the dis-hes were stirred oeca- 
aionally with a glass rod, whereby the heavier portions of the 
creasote, which had fallen to the bottom of the dishes, became 
broken up and dispersed, the loss was still more considerable, as 
indicated by the following figiires : 0'76, 0-62, 0'43, 0-13. 0-035, 
0-00 grammes, = 11-70, 9-54, 6-63, 2-00, 0'54 grains, while from 
the la*;t dish the whole of the creasote had disappeared. 

The esperimente with thymol furnished results almost equally 
striking. This substance is soluble only to a slight extent in 
water, and when exposed to the air at ordinary temperatures, 
although it gives off its pleasant smell freely, it scarcely loses 
weight at all ; thxis IB grammes exposed to the air were found to , 
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have Inet only the most trifling amount at the end of a fortnight. 
But thymol melts rapidly in hot water, and, being lighter than 
water, floats upon and spreads over its surface in a thin scnm, and 
in this condition it beoomea rapidly rolatiliiied, aa will be apparent 
OQ an examination of the annexed flgures. 2'5 grammee being 
added to each of the 6 dishes containing the nsual amount of 
water, the temperuture of which was maintained at T4° C, the 
following amotmta weve recovered : 1-83, 1-23, 0874, 064, 0'36, 
0-096 grammes, = 28-02, 18-94, 13-46, 985, 5'54, and 1-47 grains. 
Thus, had the experimenta been continued with all the dishes for 
6 hours, the Iohs would have amounted to 133 out of the 131 
graims taken at the commencement. 

Armed with these principles and data, I was led to device the 
several forms of apparatus, which have already been described in 
Chapter III. 

In the article communicated to the British Medical Assodation 
already referred to, ' On the Principles of the Construction of 
Inhalation Chambers,' I stated that, with a view to carry out these 
principles, I waa about to construct an inhalation chamlier at San 
Bemo, This was completed and has been in operation for more 
than a year ; the following are some details respecting it, together 
with the results of further experiments, and which first appeared 
in the ' Lancet ' of January 19, 1884. The chamber has a cubic 
capacity of 1170 feet ; it has only one door and one window, but 
no fireplace or chimney. The walls are washable and the floor 
tiled. It is warmed by the admission of a little hot air through 
a grating in the centre of the floor, firom a calorif^re placed in the 
basement of the house, the t«mperature of the chamber itself 
being raised usually to about 64" F. The chief apparatus con- 
t.iined in the chamber consists of one of mj No. 1 Chamber In- 
halers, which was described in the ' Lancet ' of Oetflber 6, 1883, 
and consists of a very convenient and portable arrangement of a 
cotton fabric disposed in layers. Each of the 5 cloths or layers 
of the appai-atus employed by me has a superficies on one aide of 
2500 inches, and on both sides, of course, of ,5000 inches. It is 
Btispended from the ceiling about four feet above the grating in 
the floor, through which the warmed air enters, and it can be 
raised or lowered at will. The quantity of catbolio acid used to 
charge the whole of this apparatus is 2000 grains; but it is 
better to chaise part of it only, and to begin with 800 grains 
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for the firet day or two, raining the amount to 1000 or 1200 
gi'ains in the course of a. few days. The latter quantity ia that 
which I have hitherto chiefly employed, and no 
venience hua been experienced. The time of inhalation has varied 
from one to two hours daily, but it is best at first to be content 
with half an hour only. 

There aie several circumstances which affect the rate of eva- 
poftttion of carbolic acid and of other more or le.-is volatile sub- 
tttancea, in addition to those to which I have elsewhere adverted, 
namely, complete solution and dispersion over a great extent of 
surface. The chief of these additional circumstances are the 
state of the air na to moisture, motion, and above ail tempera- 
ture; the dryer the air the more rapid its movement, and the 
higher the temperatare the quicker the volatilization. On the 
other hand, the reverse conditions of a, moist, still air and compara- 
tively low temperature, greatly retard and may even stop volatili- 
zation. 

The following experiments may be cited in illustration of 
the above statements; — 100 grains of carbolic acid dissolved in 
100 c.c. of water, ^1,5+0 grains, were distribtited over a piece 
of cotton fabric having asuperGciea on one side of 153 inches. Thia 
was esposed at a tempemture of 58° F. lor 10 houi-s of the night 
in my inhalation chamber, at the end of which time SS 2 grains 
of the acid were I'ecovered. A nortion of the same fabric, of the 
same dimensions and similarly charged, was exposed to the rays of 
the siin at a tempernture of 90°, there being a light breeze blowing 
at the time. At the end of 4 hours 4-74 grains only were re-' 
covered ; that is to siy, nearly the whole of the acid had dis- 
appeared. From a third portion of the fabric charged in the same 
manner and ejtposed in the chamber during the day for 6 bouts 
at a temperature of 60° F., there were recovered 54'2 grains, so 
that nearly one-half of the acid had disappeared. The above ex- 
periments clearly show that the still, sunless air of a chamber 
having a temperature of only 60° F. is fw less favourable to eva- 
poration than free exposure to an actively moving and warmer air. 
Still, the rate of evapoi-ation, even at so low a temperature, ia 
amply sufficient for all practical purposes. When the temperature 
of my inhalation chamber ia raised to 64° F. the reaulte, as will 
now be shown, are still more favourable. In an experiment is 
my chamber, the temperature of which was miuntained at about 
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64° F., using 1200 grains of carbolic acid, there were recovered at 
the end of 6 hours 500 grains, showing a loss of no less than 700 
grains. This result is very satisfactory. From the foregoing ex- 
periments it is also apparent that, in order to arrive at fixed results, 
it is necessary that the chamber should be worked as nearly as 
possible under the same conditions, especially of temperature. It 
has been stated that the apparatus employed for promoting the 
vaporization of the carbolic acid is suspended from the middle of 
the ceiling, and can be lowered or raised at will, but usually it is 
kept at a distance of about four feet from the floor ; also that the 
warmed air enters at the centre of the floor. The result of this 
arrangement, not at first foreseen, is that while the temperature of 
the room is usually not more than 64° F., the air as it passes through 
the grating is much warmer, and when it reaches the lower part 
of the apparatus it has a temperature of about 80° F. This causes 
the evaporation of the acid in the lower folds of cloth to proceed 
at a much greater rate than in the upper folds. Another effect 
observed is that part of the carbolic acid vaporized becomes 
gradually deposited on the walls of the room. 

But there is still another important circumstance which has 
to be taken into consideration — namely, the composition and 
quality/ o/ the fabric over which the rnedicaments employed are dis- 
persed, 1 find that a cotton fabric answers the purpose much 
better than one of linen, and also that, whatever the composition, 
it should not be too thick and rigid, as in this case it retains the 
moisture for too long a period, the vaporization being thereby 
much retarded. The following experiments show this in a striking 
manner. From a light cotton fabric, with a superficies on one side 
of 153 inches, and weighing 483 grains, there were recovered at 
the end of 6 hours* exposure in the chamber, at a temperature of 
60° F., 54*2 per cent, of the acid. From a thick coarse brown 
flax fabric, with a superficies of 157 inches, and weighing 1027 
grains, there were recovered under the Hke circumstances no less 
than 77 per cent. Lastly, from a thick close cotton fabric with a 
surface of 153 inches, having a weight when dry of 662 grains, 77 
per cent, of the acid were likewise recovered. These experiments 
are also very instructive. I may here mention, that my first ex- 
periments on evaporation by means of cloths, namely, those re- 
corded in the * Lancet ' of October 6, 1883, were, I have since ascer- 
tained, made with a somewhat dense flax material, and hence they 
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; yet the 




were not the most favourable to evaporntio 
arrived at were very striking. 

It has been stated that my inhftlntion chamber hns a capaci^ 
of 1170 cubic feet. A cubic foot containB 1728 inches; 
5 feet 7 inches in height has a i-eapiratory capacity of 222 incheg 
= nearly 8 iiiBpirations per foot, or 9368 per 1170 feet. Taking 
normal respiration at 18 per minute, the consumption of air would 
be 3888 inches per minute and 233,280 inched per hour =134 
cubio feet. 

Now, Bopposing the apparatus be charged with 1200 grains of 
carbolic acid, about 600 grftina, or one-half, would at a temperatui-e 
of 64° F. be vaporized at the end of sis hours, this being at the 
rate of 100 grains per hour. Supposing, further, that the cloths 
have been chained for one hour before the patient enters the 
chamber, and that he reuiainB there for one houv, the quantity of 
carbolic scid which would be vaporized in the two houra would 
be 200 grains, and if the putient remained in the chamber fur 
two hours the amount would be raised to 300 gmins. The 
quantity of acid, therefore, which would be contained in the 134 
cubic feet of air at the end of the first hour of inhalittion, eupposing 
none of it were inhaled, would be 32*9 grains, and at the end of 
the second hour 34'3 grains. But it must not be suppoaed that 
the whole of the above quantities would nctuaUy be inhaled by any 
patient who occupied the inhalation chamber for the periods above 
named ; the quantities would in reality be much less, owing to 
aeveral causes. First, the capacity of but few poitrhutirea is as i 
great as 222 cubic inches ; secondly, a loss of material is constantly 
going on to some extent by escape through the crevices around the 
window and the door ; and then, thirdly, there is a sensible de[ioai- 
tion of carbolic acid on the walls of the chamlier itself: so, for- 
midable as is the amount of carboUc acid originally taken, the 
quantity actually inhaled is surprisingly diminished. Still gr«at 
caution and watchfulness should be observed, lest in any case the 
chamber should become ovei'ciiarged ; but I have never once ob- 
served any ill effecta to ensue from the use of the chamber in 
the manner I have described. 

The loss of about 100 gi-aina per hour during the first 6 
hours at a temperature of 64° F. is reitdily effected by means 
of my No. 1 chamber inhaler, 11 by 16 inches. It is prefc 
however, to employ eui inhaler double or treble the size, as in thu 
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esse it will not be necessary to chsi^e the whole of the cloths at 
one time. Sboald a larger eliniiaation of the iicid be desii-ed, in 
conaequence of the greater ei^e of the chuiuber, it in only necestiary 
that » proportionately hirger apparatus shouli! be employed. 
Amongst the advantages of an inhalation chamber is the ai-oidunce 
of fatigue, often a consideration of great moment, since many 
patienta ai'e umtble from weakness to make an elSeient use of 
oro-nasal or oral inhalers. 

Again, it is not necessary that all patienta should resort to a 
specially prepared chamber, since, under proper medical advice, 
the method of inhalation with either of my chamber inhalers, 
So. 1 or No. 2, may be canied out, though less perfectly, in the 
patient's own room, 

That inhalation chnmbere, conntmcted in the manner and on 
the principlea I have described, furnish a powerful and valuable 
means of treating many diseases of the organs of respiration, 
including some cases of consumption, is unquestionable, and no 
hospital or institution for the treatment of this claw of affec- 
tions should be without one or moi'e uf such chambers. But it 
is not only in lung diseases that they are required ; with certain 
modifications tbey would doubtless prove of great service when 
used a^ chambers for disinfection. 

In carrying out a system of inlialation, it is not well to rely 
exclusively on any one means, but as far as practicable to combine 
them all. Thus, while the air of the chamber occupied by the 
patient should be medicated, he should also use a spray apparatus 
or a really efficient oro-nasal inhaler, while in some ca^es anti- 
septic or other appropriate remedies should also be administered 
by the mouth. Although I have referred in this article chiefly to 
carboUc acid, yet it must be understood that a variety of disin 
fectants, stimulants, antispasmodics, and even sedatives may also 
be vaporized in the manner I have described. 

In this place may now be noticed one or two other forms of 
apparatus, which have been devised for charging the air of rooms 
with medicaments. 

Mr. Eohaon's Eucalypluf Machine. 
Mr, A. W. M. Robson, F.R.O.S., of Leeds, Las devised a 
machine for impregnating the air of a room with the vapour of 
oil of eucalyptus. The machine was shown at the meeting of the 
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British Medical AHSodatioo at Worcester, and was described ia 
the joui-nal of September 2, 1882. The appaiatus is worked by a 
bellows, and ia made by Messrs. Mayer, Meltzer, and Co., who let 
it out on hire, 

Mr. Eobson, writing in the ' Lancet,' atates, ' I direct the norse 
or other attendant to work the bellows for a few mioutes at 
occasional intervals, ho as to keep the air of the I'oom odoi'oua of 
eiicttlyptol. By converting the air of a sick chamber into a pure 
and antiseptic atmosphere it refreshes and soothes the patient ; 
and in I'ooms occupied by consumptive cases the antiseptic treat- 
ment may be effectually carried out without muzzling the invalid 
by a respirator.' 

Mr, H. Lavgley Browne's Apparatua. 
Mr. Browne deaciibed in the ' British Medical Journnl ' of 
February 2, 1884-, an appai-atua on a different principle for the 
diffusion of oil of eucalyptus or turpentine through the air of a 
room, the dispeniiou being effected by means of a fan. This 
apparatus was intended to take the place tt' the spi'ay in operating, 
or to fill the operating room with antiseptic air, aud so do awny 
with the necessity of using the spray. It consists of a box with 
two chambei'H ; a revolving fan, worked by turning a handle, 
sucks the air through a filter in one chamber and then diiv*^ the 
air through the second chamber, whirh contains oil of eucalyptus 
on stick charcoal, and then delivers the air through a wide- 
mouthed box, at the rate of 200 cubic feet per minute, thoroughly 
charged with eucalyptus vapour. Turpentine answers as well 
and is much cheaper. A room can speedily be filled with anti- 
septic air, and by means of a water current the supply can be 
made continuous. This apparatus ifi made by Messrs, C'uxun 
and Co., of Wednesbury, 

Dr. Corrigan'a Vaporiser. 
The late Dr. Corrigan, of Dublin, several of whose courses of 
lectures I attended in my student days, devised many yenra ago an 
inhaler which will still be found very convenient for the coiitinuoua 
inhalation of many medicaments in the vapour of hot water. It 
consisted of a lamp, lamp stand, porcelain dish of about 6 inches 
in diameter containing water, and an inverted flask, supported by 
a retort stand, and closed by a jwrforated cork, through which a few 
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threads of cotton were passed, so as to allow of the regular and 
constant dropping of the contained solution into the hot water 
beneath it. There must be a pin hole in the flask or other con- 
trivance, to allow of the entrance of air. This apparatus is adapted 
for partially charging the air of that part of a room in which the 
patient is either sitting or sleeping. 

Messrs. Savory and Moore^s Vaporizer. 

An apparatus similar in principle to the preceding, for the con- 
tinuous volatilization of carbolic acid and some other medicaments 
is the well-known vaporizer of Messis. Savory and Moore. This 
consists of a stand, small lamp, a curved metal plate, and * a 
reversible dropper, capable of holding a considerable amount of 
carbolic acid or other suitable ingi-edient. When the vaporization 
is to commence the lamp must be lighted and the dropper turned 
over, when the acid will escape in successive drops, and falling 
on the heated dish will become speedily dissipated.' The va- 
porizer of the ordinary size will continue in action for three 
hours. 

Dr, NeaWs Chemical Lung, 

Of course, after the inhalation chamber has been in use for 
some houra, and since its ordinary outlets are closed, the air 
becomes contaminated, to some extent, by an excess of carbonic 
acid, ammonia, and organic inatter. Supposing the chamber to 
have been used by only one person for an hour or so, the extent 
of the contamination would be but slight, seeing that an adult 
man ordinarily gives out per hour only about 6 cubic feet of 
carbonic acid gas, so that tsven at the end of two hours the 
deterioration of the atmosphere would not be considerable. Still, 
as far as possible in practice, I allow an interval to elapse after 
each use of the chamber; the window and door are opened 
for a time, and the air then recharged. When this is not 
practicable, recourse may be had to Dr. Neale's chemical lung 
and punkah. 

The purifying agent in this appai*atus consists of a strong 
solution of caustic soda or lime ; these alkalies have a remarkable 
affinity for carbonic acid and in a less degree for ammonia and 
sulphuric acid, these constituting the chief impurities in the air of 
insufficiently ventilated rooms, and they speedily remove the excess 
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of those BubBtaneea when the air is brought into contact with 
the alkalies. 

The apparatus conRiBta of an endless iiheet passing over two 
rollers, the lower of which is sunk into a trough, which holds about 
three gallons of a satunited solution of a caustic alkali. The 
apparatus is suspended from a bar attached to the ceiling of the 
room, and as the jiunkah swings to and fro a wheel and a ratchet 
cause the sheeting to revolve, one complete i-evolution of the sheet 
being accompliahed every four minutes. There is a water gauge 
to indicate the amount of fluid contained in the trough, a pocket, 
whence the water and pieces of caustic alkali are supplied to the 
troagh, and a tap for drawing the solution from the trough. 

In the absence of any special means of purification, the door 
and window should then always be thrown open after the inhala- 
tion chamber has been used once or twice, and at the end of each 
day it is better to allow them to remain open until the following 
moniing. In this way not only will the air in the room become 
renewed, but any carbolic aeitl or other medicament which may 
have settled on the walls will have had time to become entirely 
dissipated. 

But a very efiectnal means of ensuring the purification of the 
air of the chamber is to cause the patient to expire through a tube 
communicating with the outer air. Tliis, however, imposes on the 
patient a proceeding, wiiicb is somewhat irksome, and at the same 
time, with due precautions entirely unnecessary. 

Dr. Braxton Hicks' Apparatus for Dry Air DtBiii/ection, 
Dr. Braxton Hicks showed, at the meeting of the ISIedical 
Society of London, held October 27, 1884, an apparatus for medi- 
cated dry air disinfection. It consists of a cylindrical vessel of 
l>ewter, the apparatus being worked by a foot-bellows, the con- 
ducting pipe of which entera the vessel near the bottom. The 
interior is filled with sponge clippings saturated with the medica- 
ment to be employed, while a dischnrge tube proceeds from the 
upper part of the receptacle. Should it be desired to increase the 
volatility of the substances used, this object may be etTeeted by 
placing the apparatus in hot water. The apparatus exhibited wub 
10 inches high and 4 inches in diameter. 
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CHAPTER V. 

ON THE QUANTITIES OF THE MEDICAMENTS AND ON THE 
MANNER, FREQUENCY, AND DURATION OF THE INHALATIONS. 

Several important practical questions have now to be considered 
in relation to the subject of inhalation in diseases of the organs of 
respiration, as the doses of the medicaments, the frequency of their 
repetition, and the duration of the inhalations. 

First, let us enquire how far there is reason to believe that the 
medicaments, when introduced into any part of the respiratory 
track, are really effective. 

Formerly it was the general belief, that the only natui*al and 
effective channel for the administration of medicines was the 
stomach, because it was in this organ and in the duodenum, it was 
conceived, that the lacteal and lymphatic systems were centred, in 
consequence of which, it was reasoned, that the remedies must 
necessaiily be the more readily absorbed and thus spread over the 
system. But in this view of the matter certain facts were for a 
long time overlooked; one was that the acids in the stomach, 
altered in some cases the constitution of sundry of the medicines 
used, impairing their efficiency, and the other that the presence of 
food in the stomach often hindered and delayed their absorption. 

Soon, however, from reasoning and experience, it was ascer- 
tained that powerful local effects were obtainable by the injection 
of medicines into the rectum. At first this method of administi-a- 
tion was considered to be of somewhat limited application, but 
as the proceeding became more general, it was found that medicines 
might often be usefully introduced into the rectum in cases in 
which remote constitutional effects were required, and that even 
some kinds of food might be thus administered, with the result 
of prolonging life. 

Another great step in advance was the subcutaneous injection 
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of remedies. The succesH of ihia plan must have astonished t 
who tiret resorted to it, although now it admits of easy e 
tion. lo the cellular tissue beneath the skin there are no acids to 
alter tlie composition of the remedies, and no bulky food to diluto 
them and impede their absoiption by the lymph spaces and vessels 
which there abound. The consequence of these cifcumstancea is 
that medicines injected beneath the skin are more quickly and 
completely absorbeil, and that much smaller quantities are needed 
to produce the requli-ed effects. Once inti'oduced into the absorb- 
ents, the remedies are conveyed to the blood in most coses in aa 
incredibly short time, but in others a somewhat longer period is 
necessai'y. When the medicament is injected at once into the 
blood, without itfl having to pass through (be absorbents, this brief 
interval is still further shortened, but still there must always 
be some interval between the administration of a remedy and the 
effects resulting from it. 

It has been already remarked that the time occupied i 
absorption of remedies subcutaneously injected, altho'igh very 
short, varies. ThSa variation depends mainly on the diffusive power 
of the substances used, iu which there is a great difference. Most 
of those which are emplojed for hypodei-mic injection have a 
considerable power of diffusion, but some of those given by tbo 
stomach or bowels possess but little diffusive capability. The 
success of the administration of remediee by the rectum, and still 
more by injection beneath the skin, has proved a great encourage- 
ment to the practice of inhalation in affections of the lungs. The 
nineoua membranes of these organs and the submucous cellular 
tissue abound in lymphatic absorbents, whereby the medicaments 
are rapidly taken up, absorbed, and conveyed away, and thuB 
remote effects are produced iu a manner even more effective and 
prompt in most cases than when given by the stomach. 

But the principal advantage of inhalation in diseases of the 
organs of respiration is, that the remedies ai« brought into actual 
contact with the parts affected, so that their local effects i 
obtained, just as though the parts wera fully exposed, ns on 1 
surface of the body. The above views and statements are fully 
borne out aud coufii-med by the i-esults of actual trial and ex- 
perience. 

In reference to this subject Dr. Cohen has expressed himself to 
the following effoct : — 
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*As has again and again been proven by actual experiment 
on the lower animals and on man, the mucous membrane of 
respiratory organs has a much greater capacity for absorption than 
that of the stomach, than which it is much more delicate ; and 
for articles not desirable to be exposed to the solvent principle of 
the gastric juice, inhalation is at least as advantageous a mode in 
many instances for the administration of appi'opriate remedies as 
the skin or connective tissue. The material inhaled comes directly 
in' close juxtaposition to the blood while in its most vital state, 
and is thus more promptly and more thoroughly absorbed into the 
tide of the circulation than when it traverses part of the venous 
circuit before exposure to the inspiratory effort. It is often 
advantageous, too, that nothing shall interfere directly with the 
digestive functions. 

* The promptness with which the respiratory mucous membrane 
absorbs is well shown in the action of general anaesthetics, and he 
who is sceptical as regards the facility with which other articles of 
the materia medica are absorbed can perform upon himself the 
experiment of taking a certain amount of a narcotic by the 
stomach, and at another time, under similar conditions of body, as 
well as may be, inhaling a similar amount of narcotic in solution, 
by some of the methods descnbed in the pages of this volume. 
Again, in a memoir presented by Sales Girons to the Paris 
Academy of Medicine on Respiratory Therapeutics it is claimed 
for these inhalations of nebulized liquids that they may be advan- 
tageously resorted to for the purpose of producing constitutional 
effects in a variety of other diseases besides those of the organs of 
respiration, since the mucous lining of the bronchi, and particularly 
of the air cells and lungs, exceeds all other mucous membranes, 
even that of the stomach and small intestines, in its powers of 
absorption, in consequence of the rapid passage of the entire mass 
of the blood through the lungs, exposing within the space of half a 
minute, almost every globule of that fluid to the action of any 
remedy through the endosmotic action of an extremely attenuated 
membrane of great absorptive power. In proof of this capability 
of absoi*ption, it is stated that 25 litres of water may be injected 
into the bronchi of a horse within 6 hours, and become at once 
absorbed without occasioning any sensible injury to the animal.' 

The practice of medicated inhalation in affections of the oi'gans of 
respiration rests, then, in this respect on a sure and scientific basis. 
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With respect to the nctual qumtitiea of mBi^icamentB which I 
should tie used, it is evident, from what Las been etated, that a. 
general principle, suhject to modifiaition from several causes, the 
doses should be Icph than would bci aiven by the stomach, and 
should approximate to those employed in hypodermic iDJectionB, ■ 
especially when the more remote effects are desired. 

When the remedies are inhaled for their local effects, the i 
case is different. We must, then, consider and weigh well the 
physical action and properties of the medicaments used i 
the sensitive natara of the surfaces and parts to which they are 
to be applied. 

Now one of the principal circumstances which modify i 
highly important manner the amoimta of the medicaments to be 
employed, is the quantity or proportion which is actually lost 
during the act of inhalation, I will not say lost in the lungs them- 
selves, but in the throat, stomach, and lungs, the quantity, in 
fact, which passes into the system through all the parts named. 

On this point, until my investigations were undertaken and 
made known, but few precise or definite observations and experi- 
ments existed. It was erroneously assumed, that a large and 
some cases the larger proportion of what was used was really u 
lized; and this assumption, as I have shown, was a fundamental 
enxir of great magnitude, and hence it came about that the doses 
generally employed were in most cases far too small. 

Thus it has been conclusively proved, when oro-nasal i 
balers ai-e used for such suhstauces as carbolic add, creaeote, 
thymol, ic, so little volatile at ordinary temperatures, that about 
four-fifths of the quantity taken are recoverable, after one or oven 
two hours' inhalation, from the spouge or cotton-wool of the inhaler ; 
so that, using oro-nasat inhalers in the manner generally adopted, 
it would be necessfliy to charge them with five times the quantity 
of carbolic ncid or other similar sulistance which it is desired should 
actually enter the system ; I do not say the lungs, for we have no 
precise information as to how much really reaches the air piia^iageR ; 
only of this we are sure, that the quantity is extremely small when 
oro-nasal inhalers are used. 

In the case of air and steam sprays, although the loss is less, 
it is still very considerable, amounting to fully two-thirds of the 
quantity token, and possibly it is even greater. With air sprays 
of the most recent conatmction, that it is to say, with one tuba 
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only, so ciiiTed titi to actiinJIy enter the mouth, the loss, if tlienppn- 
latos be very carefully employed, may be lesg conaiderable. 

With fumeB and vapours as ordinarily inhaled, especially in the 
vapour of hot water, the loss is even very much greater than with 
oro-nasal inhalera ; in fact, only a fmctiouAl portion of the amount 
with which the apparatus is charged actually becomes inhaled. 

Several attempts have been made to det«rmine the propor- 
tion of the spifiyei] liquids inhaled, or rather of that which 
really enters the system, and which is in part either absorbed by 
the raucous membrane of the mouth and throat, swallowed, or 
inhaled. Owing to the inherent difficulties of the enquiiy the 
results are by no means satisfactory or precise ; indeed, the de- 
termination of the exaot quantity which really passes into the 
respiratory ti-ack would appear to be impossible ; hut an opproxi- 
matioa may be arrived at of the quantity which ent«rs the mouth 
and ia retained in the system. In some experiments which have 
already been referred to, I showed that the loss of the sprayed 
liquid used amounted to not less than two-thirds, and was pro- 
bably greater. 

Beigel, with Siegle's apparatus, found that with I oz. of steam 
^ oz. of the medicated liquid piissed over as spray, together Ij oz. 
Of this he affirmed that about one-hulf recoiled from the inter- 
cepting ecreen into the air, while of the other hiilf, a moiety 
■was either swallowed or spit away, and the remaining 3 drnchms 
of mixed etefim and medicated fluid passed the glottis and pene- 
trated into the respiratory trnek. The above conclusions were, 
however, not founded ujjon precise experiments, but were chiefly 
conjectural. 

With respect to the composition of the spray, Beigel states 
that the conclusiou may be fairly drawn that it contains a far 
lai^r quantity of raedieated fluid than vapoui-, because the lighter 
gteam flies off and becomes readily mingled with the atmospbei-e, 
BO tliat the strength of the medicated fluid is altered but very 
little through its mixture with' the steam. This conclusion he 
confirmed by an analysis of the condensed liquid itself. 

This statement seemed to be one of so much importance that 
I detei-mined to subject it to the teet of certain expetimenta. 

Three separate experiments were made, Siegle's steam Bjjray 
apparatus being employed for the purpose. In each case 1500 
grains of distilled water were placed in the boiler, and in the 
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bottle for the roediaimeats, 500 gt-ains of water holding in solution 
lOgrwins of chloride of KOtlinni or salt. Tbe spray was intercepted 
\>y & email glass diRk hiiving a dLimeter of 1| io<ih at 4, 8, and 
13 ioehea dietant from the point* of the tubes from which the spray 
issued. The results areset forth in the fo'lowingtable, and, as will 
be Been, they are of a Tery inatrnctive character : — 









In Graixs. 










lQCh« 


".7cr 


LehlD-BaOa 


Dripping. 


CauUiolagUlila. 


Lenin 

Bottio 




1 

2 
.1 


i 

S 
12 


88 
78 
72 


1027 

lam 

1232 


310 

ir.4 


2-ia 

0-92 


37 
87 





The temperature of tlie room at the time wna 64° F. The 
proportion of salt whicli should have been contained in the 310 
graiofi of drippings in the first experiment is about 6 grains, 
whereas little more than 4 were recoveivd, showing that the 
medicament does undergo dilution by the steam, although not 
perhaps to the extent which might be lUlticip^ted. The dimiuu- 
tion of the quantity of the drippings in the second »nd third ex- 
periments, and the great reduction in the amount of chloride of 
sodium, are remarkable, and show that if you desire to obtain the 
full benefit of the spray it must not be held at too great a distanm 
from the mouth. At (I inches, only one-BfLh part of the salt 
originally taken was found in the drippings, and at 12 indies, one- 
tenth part only. Had a volatile substance bten Eelected for the 
experiments the loss would doubtless have been much greater. 

Some attempts wei-e also made by Mr." James Collins, of 
Philadelphia, ta determine the amount of certfl.in medicowenta 
received into the system when a steam spray apjmratus was used. 
There were recovered from the drippings of 2 gramuica of each erf 
the medicaments employed, the following nmoiinta : of ferro-feni- 
cyanide of potassium 1445, of Sulphate of copper Mtd, of bi- 
cnrbonate of potash 1-545, of nitrate of [Mitash r285, and of 
chloride of ammonium 1'845 gi-amme. The amounts lost, there- 
fore, would stand in the following order; 0-655, O'Slil, 0-45S, 07IS, 
0*155 ; but it does not follow that these quantities were actoall/ 
received into the system, as there was no doubt a further loss iu 
the st«ani which passed int^ the air and fiom other causes. 
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Ab alreaiiy poiated out, the fact of the entrance of oertain 
medicaments into the respiratory track may in some caaes be estab- 
lished by the sensations and effects experienced by the patient, and 
a general idea may be formed therefrom of the quantities really 
inhaled. 

When an atomized spray, or, as Dr. Cohen calls it, 'a nebulized 
fluid,' really enters the respii'atory ti'ack the patient is cousciouB 
of certain feelings and sensations ; if the spray be cold, he will be 
sensible of some degree of coldness in the trachea and upper jiart 
of the chest behind the sternum, and in proportion as the spray 
penetrates deeply, so will the area of this sensation become ex- 
tended ; if, on the other hand, the spray be warm, there 'will be a 
corresponding sense of warmth or heat. When strong solutions 
are inhaled they may give rise to a sense of constriction, or even 
eorenesa ; and if too long continued they can occasion wheezing 
' riles,' and even hsemorrhage. It is necessary, therefore, to make 
careful enquiiies of the patient as to tlie nature of the sensatioua 
experienced. Sometimes the inhalation ia provocative of cough ; 
this may occur at first, but it soon ceases and may not subsequently 
be reproduced. As a rule there is some amount of coughing at 
the end of each inhalation, excited by the presence of increased 
fluid or secretion. 

The manner of inhaling, also, as before shown, is a matter of 
soma importance in determining the quantities which enter the 
lungs. The patient should lean a little forward, with the eibow 
resting on the table. The object of this position ia to incline the 
opening of the larynx towards the spray; if the head be held quite 
erect, the spray is apt to strike against the throat, and is deflected 
from its course only by a greater efi'ort. He should inspii'e con- 
tinuously and deeply; the mouth should be well open and the 
tongue depressed. If the liquid accumulate in the mouth and be 
likely to produce unpleawint constitutional effects, it may be ex- 
pectoratod ; but if, on the other hand, the effects are desirable and 
promote the object in view, then it may be swallowed. The apray 
producer should he raised to the level of the patient's mouth, and 
this may be done either by means of a stand, or the apparatus may 
be furnished with a handle and so held at the required height. 
When the object ia that the spray should reach the pharynx only, 
deep inspiration should be avoided, lest the medicaments becarried 
into the air passages. 
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The distance at which the mouth is held from the apparatiu 
makea a considerable difference in the result of the inhalation. ' li 
too close and the apray contain steam it may be too hot ; then, again, 
the force may be so great that a strong effort is reijuired to d 
it into the ait- pass^es. The mouth should be at a distance (if 
HOme 4 or 6 inches from the apparatus, but some recommend as 
much aR from 1 to 2 feet, and couaider that, as at the longer dis- 
tances much of the projecting Force of the spray has been expended, 
the vapour is more readily deflected and inhaled. This is a mietakd, 
however, as proved by the experiments on page 96, which sho* 
that, at a diatjince of one foot, the amount of the medicament ct 
tained in the spray and which enters the mouth, is reduced to 
about one-tenth part of that originally taken. It shonld be r 
membered, that the temperature of the spray rapidly lesfiens with 
the distance from the apparatWK. 

Patients who are too weak to sit up may lie on their sides and ' 
inhale, while with childreo it is often a good plan to take them o 
the lap and encourage them by showing them the action of the 
spray, in which they may soon be made to become interested. 

The medical attendant should instruct the patient at first as' 
to the right method of employing the inhaler which he uses, and 
should be careful to make strict enquii-ies as to the local effecta 
produced. 

In view of the preceding facta and observations, it is obvious, 
that the quantities of medicaments wbich have hitherto been relied 
on in lung inhalation, and which were baaed upon the assumption 
that a large portion of them was inhaled, were much too small, and 
in proof of this position I will now adduce further evideii 

In this country, inhalation in diseases of the lungs has been ^ 
chiefly carried on by means of oro-nasal inhalei-s. I will now give 
Bome evidence as to the quantities of medicaments with whieb 
these ore usually charged, aa of course the aoiouats volatilized de- 
pend greatly on the quantities placed in the inbalers. 

Dr. J. Carrick Murray, physician to the Northern Countiea I 
Hospital for Diseases of the Chest, stated id the ' British Medical 1 
Journal ' of July 23, 1881, that he employed a mixture, whicb I 
has probably been moi* used than any other, and to which s 
prising results have been attributed. Its composition was 
follows: tinct. iodi etherea 5J-i acidi carbolici 5ij., creaso^i n 
thymolia jj., sp. vini i-ect. ad Jj. Of this he found that 30 minims ] 
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dropped at once on the cotton-wool of an oral inbaler were enough 
for two daya, and tlint more were too irritating to tbe glottis; also 
tLot hulf an hour's tnhtdation twice a dny waa sufficient. 

Now the number of 20-ininim doses in 1 ounce of the above 
mist ure amn nuts to just 24. Each 30 minima, therefore, would 
contain 5 grains of carbolic acid and 2!i grains of cnsisote. Farther, 
eince only about one-fifth pwtof the carbolic acid and creasote taken 
disappeiLTS dming an inhalation lasting fi'om 1 to 2 houis, the )oks 
of those antiseptics in the time (Specified would be equal to only 
1 and ^ grain respecti^'ely ; but since the inhaliitiooa in the trials 
made by Dr. Murray were only of half an hour's duration, the 
actual loss would be but little more than ^ and j^ giuin respec- 

Mr. J. Brindley James, writing in the ' Briti-sh Medical Joui-niil,' 
December 8, 1883, states that he employed a mixture reBembliniif 
the above, only that thymol was aiibstitutfld for the creasote. Of 
this, 20 drops were added night and morning to the sponge of Dr. 
Blimey Yeo's inhaler, which allows much of the very small amount 
of the carbolic add which really befomes evaporated, to be dissi- 
pated in the surrouuding air. 

Tbe quantity of the medicaments employed when sprays axa 
need is, as a rule, even less than in the cuse of tbe oi-al oi- oro- 
nasal inhalers, but then a larger proportion is conveyed into the 
month and inhaled. 

For the Vapor Conite of the British Pharmacopfeia 20 minims 
of a mixtui'e containing 1 part of extract of hemlock in 12 parts 
ofaweak solution of potash, equal to 1 grain of extract in 12 
minims, are to be placed on a sponge in a suitable apparatus, so that 
the vapour of hot water passing over it may be inhaled. 

For the Vapor Creasoti 12 minims of ci'easote are to be mixed 
with 8 ounces of boiling water in an apparatus so arranged that 
air may he made to pass through the solution for inhalation. 

In the Throat Hospital Pharmacopceia 1 gi-ain of thymol is 
directed to be inhaled in the vapour of 20 ounces of hot water by 
means of the eclectic inhaler. 

I have elsewhere demonstrated how utterly useless are tbe three 
inhalations above referred to. In the ca.se of the vapor eonite, 
ecarcely a raace of the alkaloid is to be discovered by the most deli- 
cate teste in the vapours which come over even when these are 
collected and concentrated. In that of the vapor creasoti a>iout ^ 
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gi'ain at the outside ia vaporized In the vapor thymolis the effect 
produued by the vaporization of a. single grain in. 8750 grai. 
water must be nil. 

The quantities or doses contained in some of the medicated 
cigarettes are equally inefficient. Dr. Macnaiighton Jones gives 
the formula for a cigarette of powdei'ed eucalyptus leaves saturated 
with oil of eucalyptus, with ^ grain of carbolic acid in 
cigarette. If this latter constituent is to be of any service 
quantity is far too small. 

These few ejcamples, which might be indefinitely multiplied, are 
enougb to show that the quantities of the medicaments used u 
halation are generally so small that the remedies cannot possibly 
be sufficiently effective. 

We have now to deal with the question what should be the 
proper doses of the medicaments employed 1 To this question, from 
the nature of the case, only a very general answer can be given. 

First, it must be determined whether the remote and constitu- 
tional, or the direct and local effects are required, and if the latter, 
on what part they are to be mainly exerted. Then again if the local 
effect is needed, not only must the quantity of the remedy taken bo 
considered, but l?te degree of coTtcentration. 5 grains of aJum c 
tannin dissolved in ^ ounce of water will be twice as strong and 
perhaps as effective, as the same quantity in 1 ounce of water. 
This consideration bus dimhtless had much to do with the general 
employment on the Continent of percentage solutions, but these 
still leave the practitioner in doubt, unless the quantities of the 
different solutions which should be used in each case are specially 
indicated, and this can only be done exceptionally. On the wl 
then, I have come to the conclusion that the best plan is to di 
the doses approximately, which should be used for each inhalation, 
leaving the quantity of the menstruum to be determined by tho 
knowledge and judgment of the prescriber. 

Again, in determining the dose, regard must be had to the 
apparatus employed, and we must recall to mind the estent of the 
law experienced. With oro-nasal inhalers, when carbolic acid, 
creosote, or thymol is used, I have shown that about four-fifths of 
the quantities taken do not become evaporated at all during the 
period of an ordinary inhalation, but are still to be found in the 
sponge or cotton-wool of the inhaler. With spray producers, aa 
formerly used, the loss is also very considerable] reaching at least 
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to two-thii-ds of the original iimount, while when medicamenta 
inhaled in the fumes of hot water the Iors ia greateBt of all. 

Then, again, the degree of volatility of the medicaments must be 
noted. In the case of Bubstancoa but little volatile at ordinaiy 
temperatures, as carbolic acid and creaeote, it is all but useless to 
employ them in any doses, particuLirly in cold weather, unless 
the volatilization be aided by heat, the extent of the increase of 
temperature being regulated bythe relative volatility of the several 
medicaments. 

The above remark applies also to the oOa of euealyptol, fir-wood, 
and juniper; but with the more volatile substances, as chloroform 
and ether, the case is different, and these may probably be used 
'with advantage in oro-nasal inhalers without any increase of 
temperature. (See page 23.) 

If, notwithstanding what has been stated, ordinary oro-nasal 
inhalers be \ised without artificial heat for the iniialation of cai-- 
bolic acid, creaeote, &e., then at least five times the quantity of 
these must be taken above that which it is desired should be in- 
haled — in a general way from '26 to 40 grains. 

When a spray apparatua is employed, then the quantity sliould 
at least be thi-ee times as great. And when the medicamenta are 
to be inhaled in the vapour of hot water, from ten to twenty times 
as much must be added. 

Again, when oi'o nasal inhalers are employed without artificial 
heat, not only is the amount lost small, but the evaporation is 
spread over a long time, and the local effects produced are but 
weak, indeed insignificant. 

When air or steam spray maehinea are resorted to, the inhala- 
tion occupies only a few minutes, but the efiect pi'oduced ia much 
more rapid and considerable. 

The same remark is applicable to the inhalation of the medi- 
cated vapour of hot water. 

It ia, however, still more applicable to the inhalation of dry or 
highly concentrated fumes and vapours, and it is probably to 
the use of these that we must look for the greatest amouut of 
benefit dei-ivable from inhalation in certain diseases of the organs 
of i-espirataon. 

The larynx, bronchial tubes, and lungs will bear the inhalation 
of many vapours in a eonsiderable degree of concentration, pro- 
vided that their applicatiou, be not too long continued, and also 
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that they be not mixed with a variety of other moi-e or less irritating 
but non- essential Bubstances, as purticularly pi'epai'ationa con- 
taining any considoraljle ammint of alcohol, 

Alcohol, ether, and chloi'Dform are frequently added under the 
notion that they increase the volatility of carbolic acid, creasote, 
or thymol ; but the observatioTis which I have elsewhere recorded 
show that this idea, except in the case of ether, is iUusory, find 
even then the effect ia but small. The practice, then, of adding 
s'jcb substances to aid volatiUzation is one which should be for tha 
most part discard ed. 

For pi'ecise and definite information as t-o the doses of the 
different medicaments to be employed, the reader is refeired to the 
next chapter. 

That remedies may be introduced, if the right means ar« 
adopted, into the lungs in quantity sufficient to produce local and 
constitutional effecta ia undoubted ; but the question may now be 
brietly considered whether it is possible to inhale them in aiich 
amountfl and in such a degree of concentration as to kill the 
tubercle bacillus, which so many, following the teaching of Koch, 
regard aa the cause of consumption iind of other tubeiijuliir diseases, 
Koch considers this to be impossible with the cholera bacillus, 
owing to the large quantities of the most powerful antisoptica 
which are required to etfect its destruction. 

But the circumstances in the ca.se of the cholera and tubercle 
bacilli differ greatly ; the former are far removed fixjm any oulleb 
of the body ; they ai-einarcefwilile to the air, and cannot he reached, 
or only with grent difficulty, by the direct application of any me- 
dicaments. But the reverse is the ca.se with the tubercle bacilli : 
here the parts are in close prosimity to a main inlet of the body ; 
the air enters into them at each inspiration, and topical applications 
of considerable power can be fi-eely applied. 

NeverthelesB, even with these advantages it is at preseud 
doubtful whether any remedies can be so employed aa to kill the 
bacillus outright. But it is quite conceivable, and from analogy 
even probable, that the bacilli may be destroyed in other less 
direct waye; the medicaments may be strong enough to gradually 
impair their vitality and power of multiplication, end to so alter 
the surrounding conditions that their prolonged existence becomes 
impossilile. That tubercle bacilli, like other organiams, have their 
vulnerable points, particularly at cei'tain stages of their develop- 
meot, is moat probable. 
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Dr. Solomon C Smith, in a very anggeattve paper on ' Aotiseptio 
Inhfllatioos,' read in tlie Section of Medicine at the meeting of the 
British M^jdieal Association in Liverpool in August 1883, referred 
to some experiments of Profusaor Tjndall relative to the prepara- 
tion of sterile solutions. It appears that the Professor was much 
troubled hy the prolonged boiling which was necessary to destroy 
the germs and organisms contained in them ; ' but he found that 
if, instead of giving his sohitions one long boil, he heated them 
several times for quite short periods, leaving them at the ordinary 
temperatures at the intervals, be could readily devitalize them. 
This method he described as sterilization by discontinuous heating. 
He discovered, in &ct, that however hard and resisting the germ 
may be, there is in the life history of every bacterium a period 
when it is very soft, tender, and easily destroyed.' And this it 
can hardly be doubted must be true in the case of the tubei'cle 
bacillus. 

Again, Koch's eiijeiimenta and observations on the cholera 
bacillus were made with the solutions of certain disinfectants, but 
the effect of vapours does not, appear to have been ascertained. I 
believe that the mucous membrane of the air passages will bear 
. the application for short periods of many vapours in considerable 
concentration, and it is on the employment of these, perhaps, that 
the most reliance is to be placed when the object is the Uestraction 
of the bacillus. 

Even if the efforts to kill the bacillus of phthisis should fail, 
yet that many beneficial effects may be brought about by judicious 
and persistent inhalation, is undoubted. There is, therefore, much 
reason for perseverance in the practice of inhalation even in this 
disease. 

Dr. Fischer and Di'. Si;hUll, of the Impeiial Health Office in 
Berlin, have made some important observations relative to the 
vitality of the tubercle bacillus, and they find that if a 6 per cent, 
solution of carbolic acid in water be mixed with an equal bulk of 
sputum the bacillus was rendered powerless. This ooncluaion was 
arrived at by the results (on animals) of injections of the uncar- 
bolized and carbolized sputa ; the effect in. the former case was 
invariably to give rise to the formation of tubercles in the lungs, 
while in the latter no such result followed. It will be perceived 
that these experiments have only an indirect bearing on the sub- 
ject of the destruction of the bacillus when within the lungs. 

Dr. J. Sormani, Professor of Hygiene at the University of 
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Pavia, has also made known the reaiilta of some observations on 
tlie vitality of the tubercle bacillus. He stateB in bis communica- 
tioa to the Hygienic Congress at ths Hague at the last meeting, 
that its vitality is not impaired by di'ying, and that it is only killed 
by 5 minutes' ebullition in water ; that the principal diainfectante 
which in small quantities destroy it, are bichloride of mercury, 
camphor, creasote, iodide of pi-opyle, carbolic acid, and turpentine. 
The substances were kept in contact with the sputa for about two 
hours at a temperature of 95" to 104° F., and were afterwards in- 
jected under the skin or into the peritoneum of a number of guinea- 
pigs. 

It appears from a communication by M. Schnetder, addressed 
to the Academie dea Sciences, that water containing one- 
hnndredth part of formic acid, added to an equal quantity of 
liquid teeming with Bacterium, suhtik, which is most difficult to 
kill, ia sufficient to sterilize the solution. Its effects would probably 
be not less destructive to the bacillus of tul>ercle. 

The nest questions foi' consideration are. How frequently should 
the inhalations be repeated, and for how long should they be con- 
tinued J 

The answers to these questions must he general. 

As to frequency, this of course will depend very much on the 
objects aimed at and the nature of the malady. 

If the affections be chronic, twice a day will usually be suffi- 
cient ; if acute, then they must be more frequent, every 1, 2, or 4 
hours, according to the urgency of the case. 

The duration must vary not merely according to the malady 
and the condition of the patient, but also in accordance with tba 
properties of the subetance inhaled and the nature of the flp]>aratuB 
employed. 

If an ordinary oro-nasal inhaler be used for such substances aa 
carbolic acid, creasote, and some others, the inhalations must be 
continued for one or two hours, and then unless artificial heat be 
employed, but little benefit is to be anticipated ; but if with these 
inhalers more volatile substances be used, as chloroform and ether, 
much shorter times will be sufficient, varying, however, with the 
relative volatihty of the substancee inhaled. 

When either an air or steam spiB,y apparatus is used, an inha- 
lation of from 10 to 15 minutes will suffice. The inhalation of 
medicaments in the vapour of hot water must also be of brief dura- 
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tion, and a aimilar remark is applicable to the fumes arising from 
the combustion of meilicitted pastilles, cigars, &c., as also to those 
fumes which are inhaled in a concentrated form without the use 
of hot water. 

The practice of medical men as to duration diffora greatly, aa 
will be apparent from the following brief references. 

Dr. J. CaiTick MuiTay, using only 20 drops of the mixture, the 
formula for which baa already been given, states that he fouiid 
half an hour twice a day sufficient in a case of phthisis. 

Mr. J. Brindley James states that in somewhat simiJar case<(, 
and using 20 drops of a mixture closely resembling that above re- 
ferred to, some of the patients after a time slept with the inhalers 
on all night. 

Dr. Bumey Yeo eometimea advises his patients to wear their 
inhalers day and night. 

Dr. E. Blake recommends his patients to wear them all day if 
possible. 

The ordinary practice, however, is for an oro-nasal inhaler to be 
worn for one or two houi-s night and moi-ning. 

On the other hand, thei-e are many medical men who forbid their 
patients to wear their respii-ators either all day or all night, aud 
who consider that any possible advantage is more than counter- 
bftlftnoed by the impediment to respii-ation and the due aeraticm of 
the blood which they ocaiHien ; to say nothing of the interference 
with sleep which such a covering over the mouth and nose must 
inevitably entail. 

For myself I entirely agree with those who forbid the con- 
tinuous wearing of oro-nasal inhalers. 

It is not to be inferred from these remarks that I am opposed 
to prolonged and continuous inhalations in such a malady as 
phthisis ; on the conti-aiy, I consider they are most desirable ; but 
this purpose should be effected by charging tbe air of the room 
occupied by the patient with disinfectants, such as carbolic acid, 
creasote, or encalyptol, an object which can be effectually carried 
out, especially at night, by the chamber inhaler No. 1 or No. 2. 
I do not, however, roly on this method alone; it must be combined 
with inhalation twice daily, by means either of the globe inhaler 
and water bath, or better still by the use of the appai-atus for 
concentrated vapours. 

But the employment of inhalation sometimes presents practical 
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difficulties arising from tlie age or condition of the patient. In 
most chronic cases the patient can carry out tbe instructions given 
him unaided, and this is always very desirable where possible, 



1 tbe treatment, and savee 



, the necessary proceedinga 
nurse, and in ctiticul coses 



it occupies the patient, intei'este hin 
expense. 

In acute and very advanced cas 
must be entrusted to an iittendant o 
must be carried out by the medical man. 

In biinging tbis chapter to a conclusion, I would remind tia 
reader that the medicaments to be effective in diseafies of the 
organs of respiration must be made to ent«r the lungs in quantities 
BufEcient to produce decided and appreciable effects ; a result only 
to be airived at by the observance of ceitain precautions as to ths 
doses and the manner of inhaling. 

This remark applies especially to inhalations of fumes, vapours, 
sprays, and powders. In a true inbalation chamber, such as that I 
have already deecribed, in which the air is charged with the medi- ' 
cament in a more or less completely gaseous form, the case is 
different ; under tliese circumstances the patient cannot avoid 
drawing into his lungs whatever medicaments are present in the 
air, and this without effort or fatigue, a point of the greatest im- 
portance with most invalids. 
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CHAPTER VI. 

THE MEDICAMENTS EMPLOYED IN INHALATION IN DISEASES 
OF THE ORGANS OF RESPIBATION. 

Gases. 

Atmospheric Air, 

The simplest form of inhalation is that practised in ordinary 
respiration, namely, the inhalation of atmospheric air. The air 
is not a chemical compound, but a uniform mixture in certain 
proportions of two substances in the gaseous state, nitrogen and 
oxygen, the latter being the most important and essential con- 
stituent, and the former playing the part chiefly of a dilutor of the 
oxygen, which would otherwise be too powerful and stimulating. 
The amount of oxygen contained in the air varies, but only to a 
very limited extent, with the locality; thus, according to Dr. 
Angus Smith, while ordinary air contains 20*96 per cent, of oxygen 
by measure, mountain air contains 20*98, and the air of towns 
20 90, or even as low as 20*87 per cent. According to other 
authorities the figures are somewhat different, and the average 
amount of oxygen in the air is stated to be 20*81 per cent., but 
the figures quoted are sufficiently accurate for the purpose in 
view. It is certain that these variations in the oxygen are far too 
small to 'account for the different effects of the air of plains, moun- 
tains, and cities. 

But atmospheric air contains other constituents, some of 
which are essential, while others must be regarded either as acci- 
dental, or even as impurities. Among the other essential con- 
stituents are the active form of oxygen, ozone, and the vapour of 
water. 

The proportion of watery vapour in the air varies greatly, from 
almost nothing to saturation, that is to say, to the full amount it 
is capable of holding in suspension. 
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A very important gna present in all air, but which yet must be 1 
regarded as an impurity, is carbonic uciil. The amount of this ia 
ordinaiy air varies from 0'2 to 0'5 per 1000, = 2 to 5 volui 
10,000 TohimeB, or it may reach to 0'6 or 07 per 1000 volni 

Another constant impurity ia organic matter ; the pi-esence nf 
this ia always revealed by the odour detectable in a room in whit^ ^ 
the carbonic acid reaches 0'7, and ie very marked indeed when i' 
amonnts to 1 per 1000 volumes. 

Becitdes the substances juet meationed, a host of othem are 
Bometimes found in variable amount in the air, gaaes, vapours, 
and salts, especially chloiides and sulphates, and even bodies in 
the Holid state. To all theae it ia not necessary to allude in 
detail, but a few of the more important, as bearing on the subject 
of inhalation, may here be referred to, as the sporules of fungi, 
different kinds of bacilli, including particularly those of phtbisia 
and some other diseases, possibly also of cholera and the polteo. 
of innumerable plants, notably of those which give lise to hajr 

The chief source of the bacilli of phthisia is the expectoration, 
which, wben dried, ia very light, pulverulent, and ea.sily diffused. 
It is ia this way, that the presence of the liacilli in the air of 
chambers and houses occupied by the phthisical, especially when 
the needful precautiona for the collection, disinfection, ajid destruc- 
tion of the sputa are not strictly earned out, is to be explained. 

Now, the air we breathe at the level of the sea exerts a pressure 
on the body of 14*696 lbs. to the square inch. This pressure ' 
IB general ; that is to say, it acts equally not only over the whole | 
of the exterior of the body, but also on the internal surfaces which 
are in dii-ect communication with the outer air, chiefly the lungs, j 
Sow this pressure is increased if one descends below the level of I 
the sea, aa in mines, and the air then becomes more o 
condensed, according to the depth. On the other band the pressure 
is lessened if heights, such as mountains, are ascended, t1 
becoming proportionately thinned or rarefied. 

But temperature exei'ts a marked effect on the density of the ! 
air, as well as relative altitude. Reduction of temperature renders I 
the air more condensed, while increase of temperature causes it i 
become more rarefied. 

Now these conditions of condensation and rarefaction of the a 
produce marked eflects on the functions and structure of the luiig% I 
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and advantage has been taken of them in the treatment of pul- 
moiiiii; affections, as will be hereafter explained. 

The systematic and forcible inhalation of ordinary atmospheric 
air often proves of considerable therapeutical value, not by reason 
of any quality in the air itself, hut because of the increased efforts 
made to fill the chest, whereby the njuscles of inspiration are 
Btreogthened, the capacity of the pulmonary organs augmented, and 
the blood more thoroughly ventilated. This mode of treatment was 
in much favour with the late Dr. Ramadge, in the early stages of 
consumption, he causing his patients to inhale through a long 
tube three times a day. 

Cold Air. 

The effect of cold is to occasion some degree of contraction or 
condensation of the air, the extent of the increase of density 
varying with the degree of cold. Since cold air occupies less space 
than warm air, it is richer in nitrogen and oxygen, but has a less 
capacity for moisture. Ita expansive foi-ce is in proportion to its 
condensation, and is of course greater than that of air of the ordinary 
density. 

Properties. — Cold air is tonic, sedative, refrigerant, and anti- 
pyretic, and is therefore an important agent in the treatment of 
many diseases of tLe organs of respii-ation, and particularly of most 
of those attended with elevation of temperature. 

Applied to the air passages and lungs, cold air exerts several 
important and marked effects : the vessels become contracted, 
caloric is abstracted, abnormal heat I'educed, and congestion and 
inflammation checked, and in this way, as well as by ita anesthetic 
and benumbing effects on the extremities of the nerves, it acts 
soothingly and relieves pain. If the application he long continued, 
it will produce in feverish conditions a general aa well as a local 
reduction of temperature. 

Again, with the contraction of the vessels and tissues, the 
supply of blood to the part is lessened, and, as a consequence, 
transudation and secretion ore diminished. 

Following the application of cold, reaction sets in ; in strong 
and healthy persona this is proportionate to the degree and 
duration of the cold. 

However cold the air, it quickly takes up caloric, and its 
' ia raised when brought into contact with a warm 
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body ; thna by the time the inspired air reaches the deeper bronchi 
and air cellu its temperature has become much increaseU. 

Whea cold air, which is rich in oxygen, is habitually inhaled, 
oxydation is increased. 

Lastly, since cold air has a diminished capacity for moisture, 
its tendency ia to check evaporation from the lungs. 

Administration. — The air of a room may be cooled by th« 
admission of the outer air when this is cold, and in many ca.se8 
such air may be allowed to ent'>r freely at night and may be 
breathed with advantage, provided the inlet he properly screened. 
This cooled air ia much better borne than ia usually supposed, nnA 
ill effects but seldom follow. The air must enter the room 
indirectly, ao that no current can reach the bed, and the patient 
must be covered sufficiently to keep him quite warm. The patient 
may have hia doubts and fears at first, but these will quickly 
subside. Of course on foggy and damp nights, the window must 
he closed, hut on such occasions a partially opened and screened 
door may be substituted. The warmer the air is kept of a room 
occupied by an invalid, the more sensitive hie fikin becomes, till at 
last he morbidly shrinks from the least degree of cold. 

It is desirable in many cases, that the patient Bhoiild breathe a 
Bpf^ally and greatly refrigerated air, the appnratus for the inhalation 
of which has already been described in Chapter III. 

Indicaiiom. — CoM air is indicated in catarrhal and inflam- 
inatory affections of the throat, larynx, and bronchi. Being eon- 
dpnaed, it ia gmteful to many asthmatica and affords relief to 
Bome who suiTer irom emphysema, acting in this case by promoting 
the contractility of the fibi-ous tissue of the air cells. 

The inhalation of cold air is also indicated in most hiemorrhages 
of the air passages and lun^s, as in epititaxis, haemoptysis, and 
pneumonia ; in phthisis and other malndies of the ot^ans of re- 
spiration accompanied by fever. It does not appear to have 
proved so effit»cious in the treatment of the smaller hEemorrhagee 
from the lungs, as might have been anticipated, and this pai'lty 
because the nir becomes to some extent warmed before it reachflfl 
the source of the bleeding. Diy, cold air is particularly well 
borne by many consumptives, lessening the fever and the conse- 
quent exhaustion, and thus helping to pi'oduce a general amelio- 
ration; and its beneficial effects are well esemptitied by the 
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fSavonrable results which often ensue from a prolonged stay in 
certain mountain and Alpine regions. 

The inhalation of cold or artificially cooled air in pulmonary 
diseases, has been advised by several medical men, and ha^ been 
more or less put into practice. Dr. C. Drake, of New York, 
caused the patient to inhale cooled air at temperatures ranging 
from 32° F. to three or four d^rees below zero. He employed 
these inhalations in chronic catarrhs, and found them to relieve 
the cough and to render the pulse slower and fuller. Dr. Kamadge 
employed artificially cooled air for the purpose of exciting a 
catarrhal infiammation of the mucous membrane of the air 
passages in cases of consumption, with, he states, curative results 
in some cases. Ice-cold air has been used by Professor Langen- 
beck in pulmonary consumption, in haemoptysis, and in fevers, 
it efifecting in the latter case a very considerable reduction in 
temperature. 

Warm Air. 

Warm air is in many respects the opposite of cold air ; it is 
more rarefied, hence occupies more space, and its expansive force 
is less; it is poorer in nitrogen and oxygen, but has a greater 
capacity for the vapour of water. 

Properties, — It is stimulant to the nerves, relaxant to the 
tissues, and sudorific. 

Admvniatration, — In winter and in certain conditions and 
diseases, the body becomes too much cooled down, so that it is 
necessary to restore its warmth. This may be done by artificially 
warming the air of the rooms occupied by the patient, by addi- 
tional clothing, and by the direct inhalation of warmed air. The 
methods whereby this latter object is accomplished have already 
been pointed out. 

Indications. — The direct inhalation of specially warmed air is 
particularly indicated in the case of those whose organs of respira- 
tion are either very susceptible, weak, or even diseased. Many 
such persons are apt to suffer when called upon to pass suddenly 
from a warm to a colder air. The inhalation of warm air is 
sometimes simply precautionary against taking cold, or it may be 
to avert the setting up of cough or the onset of difficulty of breath- 
ing, or even an attack of asthma. 
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Ejmpikatios of Comphesbed and Rarefied Air bt Means of 
Transportable Affliances. 

Inhalation of Compressed Air. , 

It has been already stated, that at the level of the sea, the air 
presses on the surface of the body with a weight but little short of 
15 lbs. to the square inch; but this pressure may be, and is, 
either iad'eaaed or lessened in accordance with elevation and tem- 
perature. If the air pressure be increased, as in mines, then the 
air becomes thickened or condensed, and if it be diminished, as in 
high altitudes, thinned or rarefied. Similar effects are produced n 
a less degree by variations of temperature either above or below 
32° F. ; if the temperature be lower, condensation of the air ensues, 
and if higher, rarefaction. 

As there are no convenient depths to which we can descend, 
where the air would be sufficiently condensed to produce thera- 
peutical effects, so we have been led to devise ingenious forms of 
apparatiis for producing compression of the air and for facilitating 
its inhalation. The more useful and practical of these have ah-eady 
been described. 

This compressed air, then, when received into the air cells of 
the lungs, the pressure being in part removed, expands and in its 
turn presses on the waHs of the cells, and so helps to distend or 
enlarge them, an effect heightened by the increased temperature 
of the air which ensues on its being brought into contact with the 
blood. 

The compressed air inspired may be expired either into the 
ordinary outer aii', or into an apparatus containing either com- 
pressed air or rarefied air. The effects of such expiration will of 
course differ in each cose. Ordinarily, only compressed aii 
inspired, with expiration into the outer or into rarefied air. 

Now, when either compressed or rarefied air is received iaia 
the lungs only, and is not applied to the general surface of tha 
body, it is technically desciibed as ' one-sided pressure,' in contra* 
distiuction to the complete pressure which takes place in 
pneumatic chamlier, on mountain heights and in ordinary air. 

The effects of one-sided inhalation ai-e chiefiy mechanical on 
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the lungs themselves and on the circulation, the chemical changes 
being mainly consequent on the mechanical effects. 

The extent to which the air for practical purposes is compressed 
or rarefied is by no means considerable. While the ordinary 
pressure of the atmosphere is represented by the figure 1, the one- 
sided or transportable appliances for compressed air are used for 
the most part with a pressure of ^\j^ to ^^^ and even to ^\j of an 
atmosphere. 

The inspiration of compressed air, then, causes expansion of 
the air cells of the lungs, and expiration into rarefied air allows of 
a more complete emptying of the cells than could take place by 
expiration into ordinary or, still more, into compressed lur, this 
greater facility being due to the diminished resistance offered by 
the rarefied air. Thus it follows that the lungs being more 
completely emptied the inspirations made are deeper and fuller, 
so that on the whole a larger quantity of air is made to enter the 
lungs. 

In some cases the compressed air is medicated with other 
gases or respirable substances. 

The effect of the continued inspiration of moderately compressed 
air, in favourable cases, is expansion of the lungs and thorax ; in 
other words, there is increased capacity of both, which after some 
time may become permanent. 

By moderate compression, the elastic tissue of the air cells of 
the lungs is increased, whereby the force of respiration, both 
inspiration and expiration, is improved ; and Oertel particularly 
points out, that it is an unfavourable sign if the expiration power 
be not increased, and he advises, in such a case, that the inhalation 
of the compressed air should be discontinued. 

When the air is too condensed, the air cells are rendered liable 
to be overstretched, and their contractility and expulsive power 
consequently impaired ; the lungs become incapable of emptying 
themselves completely, difficulty of breathing arises, and even 
emphysema may bo brought about. 

Speck has shown, that with moderate pressure of the air, the 
respired air and oxygen are increased, as well as the expired car- 
bonic acid. 

Application. — Some of the more useful and practical transport- 
able contrivances f^r the inhalation of compressed air will be found 
described in Chapter III. 

I 
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Indieatiojis. — The eases beat suited for tte employment of this 
method of treatment are chiefly thoae in which the air cells of the 
lungs have become more or less closed hy external preseure, as by 
fluid in cases of pleurisy, by the contraction of the elastic tisBues 
surrounding the air cells in interatitial pneumonia and fibroid 
phthisis, or by deposition in, or consolidation of the air cells. 

It is in the young and middle-aged, that the inhalation of < 
pressed air promises the best results, as in them the lungs and 
thorax BtUl retain their resiliency. In the aged, the cartilages of 
the ribs have become ossified, when of courhe such inhalation, 
would be useless, as under these circKmstancea any permanent 
expansion of the walla of the thoi-ajc could not take place ; in the 
emphysematous it would prove in the highest degree mischievous, 
unless the compreesiou were slight and followed by expiration into 
rarefied air. 

In carrying out the treatment with compraaseJ air, cnreful 
measurements of the che'it should be made from time to time ; in 
fjivourable cases the capacity is increased to Kevei'al hundred, and 
Oertel states to even 1000 c.c, = 61 cubic incheSj the normal 
capacity bein)^ about 3500 c.c, =. 213 inches. 

Expiration into Compressed Air. 

The inhalation of compressed air gives rise to a feeling of dis- 
tension and fuluessofthe chest ; and since, in expiration, the lungs 
are never completely emptied, the feeling of distension continues 
for some time aflerwarda, owing to the pressure of the residue of 
compressed air. 

This I'esult is fitQl more likely to occur when, in addition to 
the inspii-ation of compressed air, expiration is made to take place 
also into compressed air, since this oflers greater resistance, whereby 
the tension in the air ceils is increased and expiration rendei'ed 
more difficult. The method of expiration into condensed air would 
appear to be of little, if any, therapeutical value, and it might 
prove in many cases even dangerous. 

Inspiration of Rarefied Air. 

Rarefied or thin air, as has been already more than once stated, 

occupies a greater space than compressed or condensed air, and 

when it enters the lungs, in consequence of the increased tempei>- 

ture it there meets with, it undergoes a still further rarefaction ut 
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expansion. At the same time inspiration is rendered more difficult, 
and greater strength is required to overcome the difficulty. It is 
only possible to draw in or inspire rarefied air when the air in the 
lungs is more rarefied than that in the apparatus, because the 
heavier air always passes to the lighter. If the air in the appa- 
ratus and in the lungs is of the same density, no interchange can 
take place, and if that in the apparatus is lighter than in the 
lungs it will press out from them and pass into the apparatus, the 
movements of the thorax become arrested, and breathlessness or 
apnoea takes place. 

The extent of rarefaction of the air which can be borne is 
limited, usually, to — 0*30 of an atmosphere. Nevertheless the in- 
spiration of thin or rarefied air, in the same way as expiration into 
compressed air, by the increased eneigy of respiration evoked, 
causes an increase in the amount of air respired and of gas 
exchange. Speck found that the inspiration of rarefied air brought 
about an increase of respired air, of absorbed oxygen, and of 
expired cai'bonic acid. Therapeutically, therefore, by the inhala- 
tion of rarefied air the muscles of respiration become strengthened, 
because they have greater efibrts to make to overcome the increased 
difficulty of inspiration. 

According to Waldenburg, the lung capacity is increased 
by the methodical inhalation of rarefied air in the pneumatic 
apparatus, as much as by the inspiration of the rai-efied air of 
mountain heights. Oertel considers it is still uncertain whether 
this result is obtained by the artificial inhalation of rarefied air ; and 
if so, the increase must always be less than is the case by the inhala- 
tion of compressed air. The treatment by the inhalation of artifi- 
cially rarefied air has to this date been but little practised. 

Expiration into Rarefied Air, 

From what has already been stated, it will be evident, that 
espiration into rarefied air is accomplished with great ease, 
although of course the rarefaction of the air in the gasometer is 
lessened by the air added at each expiration; but this result is, in 
a measure, obviated by the further rarefaction of the air brought 
about by a reduction of the gasometer pressure. 

Not only is the act of expiration performed with greater ease, 
but it is also more complete, so that less air remains in the lungs 
at the termination of the act ; this allows of course of the more 

12 
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complete filling of the lungs at the ueit and nil succeeding in- 
spirations. 

During espimtion into rarefied air, the person feels as though 
the thorax were contracted and the diaphragm thrown up at the 
Bume time. "With people of limited lung capacity, this feeling is ex- 
perienced on a comparatively alight rarefaction of the air. 

It has been Htjited that the lungs become more completely 
emptied on expiration into rarefied air, and eonaequently tho 
quantity of expired air is greater ; but the actual quantity Tatiea 
considerably, being dependent of course on the amount of air 
originally received into the lungs, and this again in part is deter- 
mined by the elasticity of the lungs themselves. The increase 
may amount to several hundred and even to 1000 c.c, ^ 61 cubic 
inches. This effect is well seen in emphysematous affections when 
these have become far advanced and the resiliency of the lungs is 
alitiost lost ; in such cases the increase may amount, according 
to Waldenbiirg, to 3000 c.c., when the air is larefied ^-^ to ^ 
of an atmosphei'e, although the lung capacity was only 2000 to 
3000 CO. 

IiidicntioTia. — Exj.ii-ation into rarefied air is therefore very 
important, when the object is to strengthen the elasticity of the 
lungs, an object which is not satisfiictorily achieved even by 
residence in high mountain resorts. By expiration into rarefied 
air, the air remaining in the lungs is not only lessened, but is also 
rarefied : thus inspiration of the ordinary air is so complete that 
it powerfully draws the air even into the alveoles of the lunga. 
Again, since the residual air which is so easily expired contains, 
according to Oertel, 4 ]ter cent, of carhonio acid, and the ordinary 
air respired hardly O'l per cent., so by continued expiration into 
rarefied air the gas exchange is increased and the lungs are better 
ventilated. Further, by this pumping out of the residual air, and 
by the streaming in of the oxygen-charged air, the blood is de- 
carbonised and dyspnoea is relieved. 

' Actual estimations of the effects of expiration into rarefied nir 
on the gas exchange in the lungs, are given by Speck, and show 
even by moderate rarefaction, by means of 7-8 c.c. water, a notice- 
able increase of the respiration air, from 1 to l'(32; of the absorbed 
oxygen 1 to 1'14, and 1 to 1'30 of the carbonic acid ' (Oertel). 

The improvement in the strength of the elastic tissue of the a 
cells of the lungs uid of the muscles of respiration is a p«nnaneiit 
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one, and therefore it is in emphysematous cases, not too far 
advanced, that the method of treatment by expiration into rarefied 
air is proved to be specially serviceable ; the power of both expira- 
tion and inspiration is increased, and the lung capacity much 
augmented. In some cases of emphysema, in a few weeks it has 
been increased 500 to 1000 or even 1200 c.c. 

* Let us once again,* Oertel writes, * sum up the different effects 
of expiration into rarefied air : on the one hand, the removal of 
larger quantities of air from the lungs than in ordinary expiration, 
the increase of gas exchange by the pumping out of a consider- 
able part of the residual air charged with carbonic acid, and the 
absorption of greater volumes of atmosphenc air charged with 
oxygen ; on the other hand, the lessening of the circumference of 
the thorax, the retraction of the lungs, the increase in the inspira- 
tion and expiration power, and finally the increase of the vital 
lung capacity. Therefore, from simple theoretical considerations, 
this expiration into rarefied air is capable of removing dyspnoea 
caused by insufficiency of expiration, and of preventing its return. In 
this opinion the experience of practical persons perfectly accords.' 

On the Respiration of Compressed and Rarefied Air in 

THE Pneumatic Chamber. 

It has already been stated that each sitting in a pneumatic 
chamber should be of about two hours* duration ; that during the 
first half-hour the pressure should be gmdually increased ; during 
the next hour it should be maintained at one even rate, and during 
the last half-hour the pressure should be still more gradually and 
carefully removed. 

The increase of pressure ordinarily employed, ranges between 
-J and ^ of an atmosphere, although in some cases as much as ^ 
an atmosphere, or about 22 lbs., is used. 

For persons who are weak, the pressure should be much less, 
namely, about ^ of an atmosphere, = about 3 lbs. 

The duration of the treatment varies greatly, from a few days 
to many weeks and even several months, according to the nature 
of the case. If the treatment be very long continued, it should be 
suspended from time to time for a few days. 

Although this is not the place to point out the indications and 
contra-indications for the use of the pneumatic chamber, yet it may 



"118 HESPIRATION OF COMPRESSED AND RAREFIED AfH. 

lie Leve stated that, shoiilri the patient become thin, it will gene- 
i-;il!y be piuper to leave off the treatment, although befoi'e doing so 
the effect of a diminution of pressure may be tried. 

The Inhalation of Compre»s«d Air. 

It has already been stated that the action of compressed air in 
the pneumatic chamber differs in several important particulars 
fium that of the air in the transportable apparatus. In the latter 
case the air presses only on the interior of the organs of respiration 
and on the parts lying near to or associated therewith ; while in 
the former the pressure is exerted not only on the interior surface 
of the lungs, but on the exterior surface of the whole body aa 
well, and hence the different results produced in the two eases. 

The effects produced by the inhalation of compressed air in the 
(chamber may be described under several heiids : the effects on the 
air itself, on respiration, on the lungs, and on the vascular system. 

Compressed air, as before pointed out, is richer than ordinary 
;iir in its several constituents, especially in oxygen ; its power of 
expansion is greater, and it has leas capacity for moisture and for 
caloric ; hence when ordinary air is compressed its temperatui'e 
I'ises almost in the ratio of the pressure exerted. This elevation 
of temperature, however, enables it to retain a larger pi-oportion of 
moisture than it otherwise would be capable of doing, as is clearly 
shown by the fact that, as the conden.sod aii- becomes cooled down, 
tl)e moisture, which was befoi'e invisible, makes its appearance in 
the form of a mist or cloud. 

The compressed air, entering the lungs with great expansivB 
force, opens out the passages and air cells, and so enables the 
pntient to breathe more fully ; the inspirations taken are deeper and 
tbe lungs more completfly filled. Tlieae effects are at first tempo- 
lary, but after a period of treatment varying in length according 
to the nature of the case they become more or less permanent. 
At tbe same time that inspiration is easier, expiration is rendered 
Tuore difficult, is slower, and there is a diminution in the number 
of respirations taken. 

The effect on the lungs of the continued inhalation of com- 
pressed air, is an increase in tlie lung capacity, a strengthening of 
the elastic tissue of the air cells, increased mobility and circum- 
ference of the thorax. Vivenot found an increase of 400 c.c of 
capitcity at the end of the first month's trial, of another 200 c.c. at 
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the end of the second month, and an additional 100 c.c. at the 
termination of the third month, making in all an addition of no 
less than 700 c.c., = 42*6 cubic inches, or one-fifth of the natural 
lung capacity, as fixed by Hutchinson. 

The more important physical effects on the circulation and 
heart, are a partial emptying of the superficial capillaries and 
vessels, including those of the surface of the body and of the lining 
membranes of the air passages and lungs ;• corresponding with this 
is an increase of blood in the deeper vessels, a diminution of the 
frequency of the heart's beats, a contraction of the vessels, and 
according to some observers a decrease of Hood pressure. It is 
supposed that the pressure produced on the heart by the inflation 
of the lungs hinders its expansion, slows its action, and diminishes 
its force. The pulse becomes slower and smaller, and under a 
pressure of two or three atmospheres so reduced in frequency and 
force as to be small, thready, and hardly to be felt. 

According to Fantim, Lange, and Jacobson, there is an increase 
of arterial tension, as might reasonably be inferred would be the 
case £i*om the blood being driven from the surface into* the deeper 
vessels. Here it will be well to quote some remarks by Dr. 
Burdon Sanderson from the paper already noticed, based upon his 
own observations at Keichenhall as well as on the experiments of 
Dr. von Vivenot. * As has been already stated, the principal physio- 
logical effect of increased pressure is to retard the action of the 
heart. For the purpose of ascei-taining the cause and significa- 
tion of this diminution of frequency, as well as its relation to the 
other physical conditions of the circidation, a large series of obser- 
vations have been made by Dr. von Vivenot, which, though not 
made with those precautions which we now regard as necessary in 
order to render the tracings^ available for the direct determination 
of changes of arterial pressure, were so carefully verified in other 
respects that they afford very valuable material. Dr. von Vive- 
not's observations were made partly on healthy persons, partly 
on persons affected with chronic bronchitis and emphysema. The 
effects observed in every instance may be summed up in a few 
words : diminished amplitude of the oscillations of the lever, hence 
diminished expansive movement of the aiterial wall; increased 
obliquity of the ascending limb, hence more gradual filling out of 
the artery and postponement of the acme or maximum of expan- 
sion. Thus, as von Vivenot rightly observes, the pulse, besides 



120 RESPIRATION OF COMPRESSED AND. RAREFIED 

being retarded, assumes the character of the pulsui 
form in short which characterises increased arterial te-iigion. By 
way of counter-esperiment, von Vivenot has recorded a number of 
equally important observations on persons under diminished prea- 
Bure, not, however, by the aid of the sphygm<^aph. He found 
that in a chamber in which the density of the air was reduced from 
30 to 20 inches the circulation and respiration were effected evea 
more markedly than in compressed air. While in five individuals 
simultaneoualy experimented on, including the author, the mean 
frequency of the heart's action increased from 1'2 to 86, the radial 
pulse became manifestly more voluminous and the extent of the 
ospansive movements of the artery became greater.' . . , 'From all 
these facts it is to be inferred that the fundamental physiological 
eSect of compressed air cousiste in its altering the distribution of 
the blood, le. diminishing the quantity or volumo of the blood 
contained in the veins und auricles, and consequently increasing 
the quantity contained in the ventricles and arteries,' . . . ' The 
effect of diminished fulness of the venous system is to retard the 
filling of the ventricles during the period of their relasation, and 
consequently to lengthen the dia.^tolic interval and diminish the 
frequency of the pulse.' 

Quincke and Pfeiffer have shown, that by expansion of the 
thorax in inspiration, all vessels of the lungs are widened and 
more filled with blood, while in expiration, on account of the 
greater elasticity of the lungs, their emptying is promoted. 

Such, then, ate the mechanical effects of the inspiration of com- 
preaseJ air in the pneumatic chamber. We have now to eonsider 
the chemical and physiological results under the heads of gas ex- 
change, oxidation, and metamorphosis of tissne. 

Vatioiia observers, aa Vivenot, Sandahl, Pannra, and Lange, 
have established the fact that there is a not inconsiderable increaKS 
in the quantity of carbonic acid thrown out. Dr. O, von Liebig, 
on the strength of certain analyses, on the other hand seeks to 
prove that there is even a diminution in the carbonic acid thrown 
out in respiration in compressed air, and he considers that the 
quantity actually evolved depends less on the depth than on the 
number of respirations taken. Liebig, however, does not think 
that less carbonic acid is actually formed. 

Again, P. Bert is of opinion that there is no change in the 
amount of carbouic acid expired. 
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This evidence is somewhat contradictory, but on the whole it 
goes to prove that an increased quantity of carbonic acid is evolved. 

With regard to the taking up of oxygen, the evidence of Vive- 
noty Sandahly Panum, and Lange is not positive or founded on 
investigations ; they only assume from certain indirect consider- 
ations that there is an increase in the oxygen absorbed, partly only 
by the lungs and mechanically by the skin. Liebig, however, 
found a decided increase in the oxygen absorbed, the quantity de- 
pending on the depth of the breathings, and not the frequency ; 
the amount therefore is related to the more or less completeness or 
depth of the act of inspii'ation. 

Bert examined the blood and found only a slight increase of 
the oxygen. 

Here again the direct evidence as to the increased absorption of 
oxygen is by no means as conclusive as might have been expected. 

Nearly the same diflBiculties are experienced in determining by 
expeiiment an increase of oxidation as one of the results of the 
respiration of compressed air in the pneumatic chamber. One 
alleged effect is, however, an increase of temperature. Vivenot 
has made some experiments on this point, the temperature being 
determined by the thermometer placed under the armpit. He 
found as the result of numerous observations, that at the com- 
mencement of the peiiod of constant pressure the tempei'ature 
was 0*503° C, at the end of this period 0*344°, and at the ter- 
mination of the sitting 0*212° more than before the commencement 
of the same. 

Vivenot endeavoured to explain the increase of temperature in 
two ways : by augmented oxidation, and by diminution of the loss of 
warmth, in consequence of diminished radiation of heat and 
evaporation of watery vapour occasioned by the pressure of the 
compressed air on the blood-vessels and their consequent diminished 
supply of blood. 

Stembo again, on the other hand, found a reduction of tem- 
perature all through the sittings and for some time after ; in his 
experiments the temperature was taken in the rectum, a loss of 
warmth by the cooling of the room being guarded against. He 
therefore arrived at the opinion that the constant decrease of 
temperature was due to a diminished formation of warmth in 
the body. Lastly, Stembo considered that Vivenot in taking his 
observations, had used his thermometer for too short a time. 
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Many other observers have arrived at the con elusion that there ia 
increased oxidation, but exact observ&tionB are still needed to clenr 
op the question. 

Although an increaae of oxidation has not been satisfactorily 
proved by direct experiment, it yet appears to be clearly established 
in other ways ; one of these is by the thinning effect produced by 
the continued respiration of compressed air in the pneumatic 
chamber ; by its influence on divei's and by the experiments of 
Simonoff and Sandabl ; these are only to be explained by increased 
oxidation, especially of the tissues themselves. 

But this thinning effect is by no means the general result ; 
an increased amount of nourishment be consomed and digested, 
there will be an increase of weight, and with the increased destruc- 
tion of tissue there will be augmented nutrition, which will more 
than make up for the loss. The observations of Sandahl, Lange, 
Lewinstein, Vivenot, and Simonoff all show a consuderable increase 
of weight, with at the same time a decrease in the formation o 
and a disappearance of fat. 

The I'esulta of esperiments on the urine are contradictory, and 
,80 far do, not appear to throw any light on the subject, Hadrft 
was of opinion that the solids of the urine were increased, but 
Fvaukel, on the other hand, did not find any increase and combats 

Such, then, are the effects, mechanical, chemical, and physio- 
logical, of compressed air in the pneumatic chamber. 

The mechanical effects are very great, so much so indeed ai 
necessitate much care in the removal of the pressure, which must 
be slowly and gradually effected, or a variety of evil consequences 
may, and sometimes do, ensue, as congestion and itching of the 
skin, pains in the muscles, redness of the face, a hard, full, i 
fi-equent pulse, difficult and noisy respiration, d3-spno;a, and a sense 
of suffocation, while in extreme cases hiemoiThage, from the nose, 
ears, or lungs, may occur. 

Taking into consideration the preceding facts and data, the 
therapeutical effects of the inhalation of compressed air in the 
pneumatic chamber may thus be summarised ; — The direct mecha- 
nical effects of the pressure on the lungs themselves are a partial 
emptying of the superficial vessels of their lining mucous mem- 
branes, a lessening of their secretion, a promotion of the absorp- 
tion of the effused deposits either in or upon those membranes, 
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augmented power of tbe tissues, and increased capacity of tbe lungs. 
The more remote effects are, 1st, an increased supply of blood to 
those parts which are not under the influence of the pressure, as 
especially the organs and contents of the ventral cavity, liver, 
kidneys, intestines, <fcc., their nourishment being thereby increased 
and their secretions augmented; and, 2nd, lowering of the fre- 
quency and energy of the action of the heart and blood vessels. 

The chemical and physiological effects are an improvement in 
the condition of the blood, increased oxidation, augmented tissue 
change and nutrition, followed by a general increase of strength. 

The above results form the groundwork on which the indica- 
tions for treatment, as will appear more clearly hereafter, are 
based. 

Indications, — The special affections in which this treatment 
is indicated are therefore hypersemic conditions of the mucous 
membi'ane of the air passages, without or with effusion, deposition, 
and structural changes in the membrane itself, as in acute, sub- 
acute, and chronic catarrhal or inflammatory affections ; in bron- 
chitis, in which the mucous membrane is not merely unduly 
vascular but is also swollen and thickened ; in maladies of the 
lungs with restricted capacity, arising from consolidation of any of 
the air vesicles or from their temporary obliteration by external 
pressure, as in catarrh of the apex of the lung; in broncho- 
pneumonia and lobular pneumonia; in chronic parenchymatous 
lung inflammation and in chronic desquamative pneumonia; in 
emphysema ; in bronchitic asthma ; in deficient lung capacity ; in 
chlorosis and anaemia, often the precursors of lung mischief; 
in hereditary predisposition to phthisis ; in phthisis in its earlier 
stages ; in haemorrhage and in certain forms of heart disease often 
associated with lung mischief. The greater or less benefit accruing 
in the above cases is mainly due directly or indirectly to the 
mechanical effects of the pressure. The chemical and physiological 
effects render the treatment suited particularly for anaemia, chloro- 
sis, and obesity. 

Contra-indieations. — The use of compressed air in the pneu- 
matic chamber is contra-indicated principally in the following 
cases: in great weakness and emaciation; in high fever and 
wasting ; in blenorrhcea, putrid bronchitis, and bronchiectasis where 
there is danger of the resorption of the abundant decomposing and 
sometimes putrid secretions ; in advanced phthisis, especially with 
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.extenaive softening, suppuration, and cayities, where tliere is not 
only a danger of resorption, but the possibility of hiemorrLage 
occurring from Bonie portion of the ulceiated and weakeLed 
surfaces. 

Maladies suiied for I'matment by tlis Compressed Air of tint 
Fiieumalic Chamber. 

We may now indicate in more detail the special diHCases of 
the organs of respii'ation for which the inhalation of compra^sed 
air in the pneumatic chamber ia best adapted. 

Oertel considers, that acute and subacute inflammations of (he 
respiratory mucous membrane are more eiiectually treated by 
corapresised air in the pneumatic chamber than by any other 
known means. In these iifiecttons the principal condition is one of 
hypewemia of the mucoiis surfaces, with but little, if any, sti'uo- 
tural change. He st.'Ltes, that a cure is generally effected in three 
or four sittings. If there he any altemtion of the membrane op 
obstruction of the air vesicles, a longer treatment will be required. 

In the chronic form of the above maladies the indications are 
not so favourable, owing to pathological changes in the mucous 
membrane, and a longer period of ti'eatment will be necessary, 
especially in affections of the throat and larynx, with pei-sistent 
deviations from the normal sti'ucture. 

Chronic bronchitis is more amenable to the pneumatic ti-eat- 
ment than affections of the larynx, because the mucous membranfl 
is more delicate and less liable to become thickened by structund 
changes than that of the throat and larynx. By this treatment 
the hyperemia and tumefaction are leKseaed, the blood becomes 
better oxygenated and decarbonised, and the difficulty of breathing 
relieved or removed. 

If the bronchitis be complicated with bronchiectasis nnd em- 
physema, the amelioration will be slower and less decisive, and 
this remark will apply still mor« to those caaeR in which thei-e is 
considerable dilatation of the right ventricle of the heart, although 
even in these cases, rehef of the attacks of dysjmo^ is usually 
speedily obtained. 

If the emphysema has not progressed to such an extent jib to 
give rise to a change in the form of the thorax, then the best 
results are obtained. 

Emphysema has long been regarded as one of the most suitable 
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diseases for the pneumatic treatment, and this especially when 
accompanied by bronchitis, which being relieved leads to a great 
improvement in the breathing. The earlier observers were very 
much convinced of this, but more recently doubts have arisen as 
to whether the treatment does more than relieve some of the 
symptoms without ever curing the malady ; while even it becomes 
aggravated in some cases, by increase of the dilatation of the air cells, 
particularly if the treatment has not been carried out with great 
care and judgment. Ordinarily the breathing becomes easier, is 
rendered slower and deeper, in consequence of the descent of the 
diaphragm, and more oxygen is absorbed, with relief of the dyspnoea. 
If the inhalations be long continued the power of inspiration and 
expiration is increased, the tissues become more elastic, and finally 
there is an augmentation of lung capacity. 

The inspiration of compressed air brings about an increased 
flow of blood to the lungs, whereby not only are the functions of 
those organs better performed, but the lungs themselves become 
strengthened and better nourished. 

It must be understood, however, that the enlargement of the 
air cells is not removed, and that the lungs do not become 
smaller by the inhalation of compressed air, unless this be followed 
by expiration into ordinary or rarefied air. 

In asthma with bronchitis, benefit may be expected from 
treatment in the pneumatic chamber, since if the bronchitis be 
relieved, the asthma, so far as it depends on the bronchial compli- 
cation, will be ameliorated, the attacks will be milder, and the 
intervals between them longer. In so called nervous and spasmodic 
asthma the results are not so favourable. 

Oertel regards consumption, and maladies related thereto, as 
specially suited for the pneumatic treatment, and he goes so far as 
to state, that it is even more important than climate; this statement 
being borne out, he considers, by experience, provided the treat- 
ment be commenced early. 

* The mechanical and chemico-physiological efiects, the unfold- 
ing of the lungs, the raising of the inspiration and expiration 
pressure, the increase in the depth of the inspiration, the augmen- 
tation of the vital lung capacity, the increased amount of oxygen 
absorbed, the widening of the bed of the stream of blood, and the 
improved nourishment of the lungs, dependent on this, all make it 
of value ' (Oer-tel). Not only is the condition of the lungs them- 
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selves improved, but the general health of couiiw as well. To 
enKure beueficiul results it ia necessary that the treatment ehoiild 
be begun early ; in fact, it may be resorted to ns a preventive^ 
and it is necessary in moat caEes that it should be long continued. 

The conditions of the lungs, most favourable to the treatment 
are not only those attended with a general deficiency of hmg 
development or capacity, but those in which the capacity is more 
or less impaired or restricted by deposition in and consolidation, of 
lung tissue. Such a condition exists in the apices of the lungs 
at the commencement of very many cases of consumption, in the 
iSpitzenkata)-r!i , or apex eatarrli, of the Germans. The hyperremia 
is lessened, absorption promoted, and the air vesicles of the part 
become expanded. 

In chronic parenchymatous inflammation of the lunga and ia 
chronic desquamative pneumonia the results are less favourable, 
and any amelioration which takes place iti due partly to the 
mechanical efiecta of the pressure in improving the local con- 
ditions, and partly to the increased absorption of oxygen, whereby 
tissue change is augmented and the appetite and nutiition ore 
promoted. 

Lobular inflammation with caseous formations, and broncho- 
pneumonia with coexistent ulceration, are still less hopeful, 
although benefit may sometimes be obtained in those cases in 
which the extent of the mischief is but limited and the attendant 
fever not very high. 

Cases of pleurisy with effusion, after the subsidence of active 
symptoms are, on the other hand, well adapted for the treatment, 
more particularly in those cases in which the fluid thrown out is 
of a serous character. The effects of the treatment are to promote 
expansion of the compressed air cells of the lungs and to hasten 
resorption. Simonoff is of opinion, that the pressure may in ^n^me 
cases have a tendency to promote the escape of the fluid through 
the lungs. It does not appear, although fever sometimes ensues 
in the course of the treatment, tliat any apprehension need bo 
entertained of blood-poisoning from the absorption of the efiused. 
matter in cases of pleurisy. 

The treatment of ha.'morrLage from the lungs by the pressure 
exerted on the bleeding vessels by the compressed air of the 
pneumatic chamber, b one which would naturally suggest itself, 
and it no doubt does exert a benefloal effect in some cases : those 
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are best suited for the treatment, which are of a slight and chronic 
character. It does not appear that there Ls any danger to he 
apprehended from the pressure simply, but that great caution is 
required in the reduction of the pressure down to normal. If this 
be effected otherwise than very slowly, there is a risk of a recur- 
rence of the haemorrhage. It may be remarked, that the ordinary 
remedies for the treatment of haemorrhage from the lungs are so 
effective that it is not likely recourse would often bo had to this 
mode of treatment. 

Certain affections of the heart, especially of its right side, are 
so often associated with or dependent on diseases of the lungs that 
it will be well now to consider briefly the effects of the pneumatic 
treatment in such cases. This treatment, however, must be 
regarded as being to a considerable extent palliative rather than 
curative. One of the principal effects of the inhalation of com- 
pressed air consists in its altering the distribution of the blood, 
diminishing the quantity in the veins and auricles, and increasing 
it in the ventricles and arteries. In consequence of the lessened 
fulness of the venous system, the filling of the ventricles is re- 
tarded and the frequency of the pulse diminished. 

* The bearing of these considerations,' writes Dr. Sanderson in 
the communication already quoted, * on the therapeutical action of 
compressed air as a means of relieving dyspnoea, is not difficult to 
explain. The cases in which it is useful are precisely those in 
which the dyspnoea is dependent on dilatation of the right side of 
the heart, fulness of the venous system, impairment of the 
pulmonary circulation, and consequent emptiness of the arteries, 
a state of things which exists in a vast number of cases of chronic 
bronchitis with emphysema. In other words, the dyspnoea, which 
it relieves, is that which arises when the feebleness of the contrac- 
tion of the left ventricle and the diminution of arterial tension are 
due, not to the defective vigour of the heart itself, but to the 
interference with its supply of blood a tergo. In all such cases 
immediate relief may be confidently expected by an agency which 
tends to facilitate the filling of the left ventricle, so that at the end 
of each period of relaxation, the mass of blood which it contains is 
sufficiently large for it to grasp vigorously in its systole.' 

"Not only is the breathing relieved and the pulse rendered less 
frequent, but there will be a lessening of the congestion and oedema 
of the lungs. 
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The reaulta of the treatment are occasionally very Btiibing : 
patieata who were competled to pitss the night in the erect positioa 
have been enabled to lie donii and sleep comfortably even after a 
single sitting. 

An essential condition for improvenient is, that the henrt 
musclea should not be too weak, and aspecially that this wealcneffl 
should not be caused by fatty degeneration. 

The Inhalation of Rarefied Air. 

Thna far, we have been treating of the pneumatic effects of 
compressed air, and we now puss on to the subjectof the inhalation 
of rarefied air, the effects of which are, in most particnlars, the 
very reverse of those of compreBsed air. 

The effects of the respiration of rarefied air in the chamber, are 
somewhat the same as when mountain air is breathed ; but when 
expiration takes place fram the compressed air of the chamber, 
the conditions are very different. In the transportable apparatiis, 
the practice usually is to inspire compressed air, and to espire 
into rarefied air, the surface of the body being subjected to the 
ordinary pressure of the atmosphere ; on the other hand, in the 
chamber the whole body is included, and there ia the samereUtive i 
amount of pressure both on the eui'face of the body and in the 
interior of the lungs, no niatt«r what may be the degree of rare- . 
faction or of compression of the air. If the patient be made to i 
breathe out of the chamber into more or leas highly rarefied air, 
as is occasionally done, then again the conditions will he different < 
from those in the transportable apparatus, because the surface of I 
the body is still subjected to the pressure of the compressed air in 
the chamber. Tlieae differences cannot fail to have their effect in 
the ti'eatmeiit of many King affections, although they tiave not yet ■ 
been very clearly woiked out. 

The effects on the respiration of the iidialation of rarefied air 
in the pnenmaiio chamber ore, according to von Vivenot, i 
follow : — 

When the air ia rai'efied, say to the esitent of — ^ of an atmo- 
sphere, about equal to 14,000 feet above the level of the sea, the 
breathing, according to Vivenot, becomes at first more shallow and 
frequent, hut this soon gives place to a fuller and deeper respira- 
tion ; the inspiration takes place with effort, while the expiration 
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ia easier, and the desire for more air is ehown in involuntary 
deeper breathings. The lung capacity at the same time is lesa, 
according to Vivenot and Bert, and this is explained by the expan- 
sion of gaa in the intestines under the lessened air pressure and 
the throwing up of the dJaphn^^. 

There are some variations in the stateraenta of different 
experimenters as to the amount of carbonic acid eliminated, 
the quantity of oxygen absorbed and present in the blood, and the 
extent of oxidation and tissue change, but the evidence for the 
most part goes to show that thei-e is a diminution under each of 
the above heads, at all events at first and until a compensatory 
action of the lungs is set up and their capacity augmented. 

The effects on the circulation of the inspiration of rarefied air 
in the chamber, may be thus described ;— in consequence of the 
partial removal of the pressure, the heart acta more strongly, as 
do also the arteiies, causin;^ the pulse to be fuller and more 
frequent; more blood is conveyed to the lungs and to the vessels 
on the surface of the body generally, causing the skin to become 
more or less congested and red, with an increased feeling of 
warmth. The augmented flow of blood to the lungs catiaes an 
increase of secretion, white, in consequence of the acceleration of 
the flow of blood to the lungs, the deficiency of oxygen in the 
rarefied air is compensated for, if the rai-efaction be not too great. 
' The absolute blood pi^sBiire is lowered by diminished pressui-e, 
while the relative blood pressure is increased ' {Oeitel}. 

Although at first there is a feeling of increased warmth of the 
body, yet the continued inhalation of rarefied air tends to a 
lowering of temperature : the blood receives leas oxygen, and 
hence arise breatblessnesa and great prostration. 

IndicaiioTis. — It may be stated at the outset, that the inhalation 
of rarefied air is contra-indicated in nearly all those casesfor which 
compressed air is suited. 

' Most maladies of the organs of respiration, of the heart and 
circulatioii, as well as those cases of deranged nutrition and excite- 
ment of the nervous system, in which raised atmospheric pressure 
and greater oxygen tension exert a beneficial effect, are excluded 
from the treatment of rarefied air ' (Oertel). 

To the alMjve statement, the cases of those whose respiratory 
muscles are weak, or whose lung capacity is below the normal, the 
lungs themselves being free from disease, may, however, be regarded 
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as forming exceptions, since Tespiratitm in either compresBed or 
rarefied air is, in such cases, calculated to prove beneficial, by 
strengthening the muscles, by increasing the lung capacity and the 
power of the elastic tissue of the air cells of the lunge. 

By the effect of the inhalation of rarefied air in expanding the 
alveolee of the lungs, and increasing the lung elasticity, the lungs 
are enabled the more completely to empty themselves of the 
residual air, and so the method proves of value in .some cases of 
emphysema and asthma ; but this result is more likely to occur 
when eviration takes place into rarefied air rather than when 
the same air is both inspired and expired, in which case the pressure 
is equalised during both a<;tB. 

But little practical experience has hitherto been obtained of 
the use of rarefied air in the pneumatic chamber ; it is not, in fact, 
very frequently employed. It has been considered that the breath- 
ing of mountain air produced nearly the same physical effects, 
with certain advantages in its favour, as the inhalation of rarefied 
air in the pneumatic chamber ; bat this is true only to a certain 
extent, since the conditions in the chamber and on mountain 
heighte differ in many respects. Thus in the cLftmber as ordi- 
narily employed, namely, by the inhalation of air compressed 
to the extent of usually ^^ and afterwards rarefied sometimes 
to --f of an atmosphere, the effect produced even as regards 
the rarefaction of the air is very much gi'eater, than it is on moat 
mountain heights, the range of the air pressure being so much 
more considerable in the ciiambev. The majority of mountain 
resorts may be said to have an elevation of only about 3500 to 
5600 feet, which con'esponda to a diminution of about 2 or 3 lbs. 
of atmosphei-io pressure to the square inch. 

The beneficial effects, therefore, of a prolonged stay in hi^ 
altitudes ai-e due less to the rai'ofaction of the air than to other 



Expiration into Jiartfied Air. 
By expiration from the compressed air of the chamber into 
rarefied air, not only is expiration made easier, and the emptying 
of the air vesicles of the lungs more complete, but the alternate 
contraction and expansion of the elastic tissue of the lungs ia 
greater, whereby its tone and strength ai-e, in favourable cases, 
increased. 
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A.nother effect of the alternating pressure is the consecutive 
emptying and filling of the capillaries of the lungs, which, however, 
if carried to too great an extent, may give rise to iriitation or even 
inflammation. 

Indications. — Expiration from compressed air into either 
ordinary or rarefied air, has been found serviceable in cases of 
emphysema and of asthma complicated therewith and attended 
with an inability to empty the air cells of the lungs sufficiently. 

The pneumatic chamber doubtless places in the hands of the 
physician a very important means of treating certain affections ot 
the organs of respiration, some of which are of a very intractable 
nature ; yet this method, especially in this country, is but little 
available. There is, I believe, only one such chamber in England, 
namely, at the Brompton Hospital for Consumption, and this is of 
comparatively recent construction. 

On the Inhalation of Naturally Rarefied Air, 

It has already been stated, that the air at the sea level presses 
on the surface of the body with a weight equal to 14*69 lbs. to 
the square inch. An ascent of about 900 feet reduces the pressure 
on the surface of the body by about ^ lb., the decrease continuing 
at an unequal ratio in proportion to the heights attained. 

At the same time that the pressure is diminished, there will be. 
as a rule, at an elevation of about 4000 feet, a reduction of tempera- 
ture, lessened humidity, greater movement of the air, stronger 
light;, and more sun radiation. 

The air is also freer from impurities, especially from organic 
germs, and it is to this greater freedom that the retardation of the 
putrefaction of meat and other organic substances is to be at- 
tributed. 

Owing to the rarefaction of the air and its greater freedom 
from moisture, the air is more transparent, the soil becomes heated 
more quickly ; but it also parts with the heat thus acquired more 
readily, the radiation not being restrained by the vai)Our in the 
air. Thus at night, the earth becomes much cooled, and the air 
near it proportionately warmed. 

Under such circumstances, as will be readily supposed, the 
inhalation of highly rarefied air produces very marked effects on 
some of the principal functions of the body. These effects at an 
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elevation of 3000 or 4000 feet are, an accelerated pnlse and quick- 
ened respiration ; tlie lung capacity is at the game time diminished 
temporarily, and there is augmented elimination by the skin and 
lungB. At great altitudes the superficial vessels become awollt 
and there is a proneness to hsemorrhage from the nose and liinga. 
At heights not exceeding 7000 feet tLere is marked improvement 
in digestion, sanguification, and nutrition, mth increase of nervoufi 
and muBuular power. 

With the expansion of the air, there is also a diminution ii 
amount of oxygen in a given space of air, tie extent of this being 
determined by the amount of the pressure exerted and by the 
temperature. A foot of dry air at the level of the sea at 32° F. 
contains 1304 grains of oxygen, but at an altitude of 5000 feet 
tie quantity would be i-educed to 108'6 grains, and bo on for still 
higher altitudes. The increased fi'eqnency of respiration, however, 
compensates fully, and perhaps does even moi-e than this for the 
deficiency, eo that at least as much of that gus actually enters the 
lungs as at lower levels. 

Indieatio'iia. — The preceding particulars furnish the key to the 
curative power of naturally rarefied or mountain air. Thus by ita 
effects on digestion, sanguification, and nutrition it is doubtless of 
great efficacy in simple atonic dyspepsia, in anfemia from whatever 
cause, in gout, in rheumatism, and, though last not least, in the early 
stages of phthisis. It is certain, however, that the beneficial effects 
of mountain air are not entirely due to rarefaction, but there are 
many other causes at work which contribut« to those results, and 
notably the greater purity of the air, its greater dryness, and its 
lower tempei-ature, particularly at night. 

On the InJutlat'ion of Oxy(ien. 

Oxygen constitutes rather more than one-fifth part of theatmo- , 
aphera ; it plays a very important part, not only in transforming i 
carbohydrates into the carbonic acid which is so freely evolved by 
the lungs, but in other oxidizing processes. There is, therefore, 
no question biit that the addition of oxygen t« the air inhaled must 
produce valuable therapeutic results ; but the exact manni 
which these are bi-ought about has not yet been clearly established. 

When atmospheric air is brought into contact with the blood, 
as in the lung.s during inspiration, part of the oxygen becomes 
aiisorbed. but the cltief cortion unites with the luemoglobia of the 
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blood corpuscles ; the quantity of oxygen in the blood therefore 
bears a relation to the amount of hsemoglobin present. 

Speck has found, that the amount of oxygen absorbed by the 
blood varies with the amount of oxygen in the air and with the 
pressure of the air ; the greater the quantity of oxygen and the 
higher the pressure the more oxygen is absorbed. With this in- 
creased absorption, however, he was uuable to establish the fact 
either of an increased oxidation, a raised temperature, or an in- 
ci'eased formation and expiration of carbonic acid. Neither in the 
experiments on himself was he conscious of any alteration in his 
condition, and in particular the breathing was not affected, no 
matter whether the air inhaled was rich or poor in oxygen. Bert 
has proved, what indeed could scarcely be doubted, that blood 
shaken up with oxygen under increased air pressure does take up 
much larger quantities of oxygen. 

Properties, — Oxygen promotes the formation of red blood cor- 
puscles, increases oxidation, improves appetite and digestion, and 
augments strength. Demarquay states, that with some exceptions, 
the first few inhalations of oxygen produce a slight sensation of 
warmth in the mouth, larynx, and interior of the chest ; this feel- 
ing is also quickly experienced in the hypogastric region, but dis- 
appears very shortly after the inhalations have ceased. The pulse 
is usually accelerated and becomes hard, but this condition soon 
ceases. Some persons also experience a sensation of heat in the 
skin, while in some instances a disposition for increased muscular 
activity shows itself. After the continuance of the inhalations for 
a few days, increase of appetite is generally manifested. 

Administration, — As it is not easy to generate oxygen in suflB- 
cient quantity, to materially increase the proportion in the air of 
an inhalation chamber or room, the simplest and most practical 
method of administration is by means of the apparatus of M. 
Limousin, already described and figured. The oxygen may be 
inhaled pure, but is usually mixed with variable proportions of 
atmospheric air a quarter, third, or even half; as much as 
from 20 to 30 litres of the gas should be inhaled twice daily, the 
inhalation being cx)ntinued often for weeks, according to the nature 
of the case. Oxygen gas is usually prepared on a large scale by 
the action of heat on peroxide of manganese, which when pure 
yields about one-ninth of its weight in oxygen. Chlorate of potash 
may also be used, but this salt is much more expensive. 
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Indications. — Sometiniep 
phthisifi, and is said to be of : 
mfinta of phtbisical patients. 
at) in that of insipient phthi: 
from BUppuration ; alao in 






i nOQ-febrile forms of 
the Rtoniach derange- 
UBeful in several foi-ma of anemia, 
and in thflt fi-om loas of blood or 
Lsea of djHpDiEa, in which there ia 
of carbonaceous products in the blood. It is affirmed by 
Beddoes and Demarquay to be useful in asthma. 

On Ozone. 
While ordinary oxygen in sometimes regarded as the negative, 
OBone is described as the active form of oxygen ; thus oxygen does 
not oxidize the oi^anio matter of the air directly, but ozone, which 
is said to cooaist of three atoms of ox-ygen united in one, attacks it 
energetically. In this way it acts as a purifier of the air. Uwine; 
to this oxidizing property, ozone if too concentrated when inhaled 
oonnot, it is stated, enter the blood, because it immediately attacks 
the mucous membrane or other organic surfaces with which it ia 
brought into contact. When mixed with decomposing blood or 
other animal liquids it destroys their offensive odour. 

Properties. — Messrs. Dewar and MacKendrJck find from their 
inrestigations that the inhalation of an atmosphere highly charf^ed 
with ocone reduces the number of respirations and beatK of the 
heart, is very irrititing to the mucoi 
and renders the blood venous. 

AdminUtrtUimi. — The air of a i 
charged with ozoue. One method 

parts of sulphuric acid with two parts of permanganate or bichro- 
mate of potaah. This method has been employed by Dr. Pox, 
Another plan is to half immerse a stick of phosphorus in tepid 
water contained in a wide- mouthed bottle, while a third way 
heat a platinum wire by a Bunaen cell. Water charged with it 
may be used as a spray. 

As is commonly known, the amount of ozone in the ai 
loosely determined by means of starch papers containing iodida 
of potassium ; the iodine is set free, and this, uniting with the 
starch, turns the paper more or less blue, according to the amount 
of the ozone in the atmosphere. 

Indications. — There does not appear to be much field for the 
use of ozone, except as an air purifier in maladies of the omana of 
respiration ; when ozone im abundant in the air it ia believed to giv« 
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rise to colds in the head and to laryngeal and bronchial catarrhs. 
From the energy of its action on organic matter it might possibly 
prove serviceable when applied to the false membranes of croup 
and diphtheria. 

On Peroxide of Hydrogen^ or Hydroxy!. 

This is usually prepared by adding pure hydrated peroxide of 
barium to a mixture of 1 part of concentrated sulphuric acid and 
5 parts of water in a vessel surrounded by ice ; the liquid, freed 
from sulphate of baryta and any free acid, is slowly evaporated 
over sulphuric acid in vacuo, until a transparent oily fluid of 
1*452 specific gravity is obtained. It has no smell, but an 
astringent, bitter taste, like that of tartar emetic. Peroxide of 
hydrogen is also produced by the oxidation of the oils of tur- 
pentine, eucalyptus, and some other essential oils, and it forms 
the active constituent of the well-known disinfectant * Sanitas.' It 
does not redden, but gradually bleaches litmus paper ; it is an 
unstable compound, decomposing with facility into oxygen and 
water. Oxygen is given off very slowly when peroxide of hydrogen 
is kept at a low temperature, but at 20° C, = 68° P., the evolu- 
tion of gas becomes plainly visible, while at 100° C, = 212° P., a 
concentrated solution evolves oxygen so rapidly as occasionally to 
give rise to an explosion. 

The liability to decomposition forms an obstacle to the 
medicinal employment of hydroxyl ; but it has been found that 
ether restrains the decomposition, and this has led to the pro- 
duction of what is known as ozonic ether, which contains as much 
as 30 volumes of hydroxyl and is miscible in water. 

Hydrogen peroxide, by reason of its oxidizing properties, is a 
powerful bleaching agent, acting like chlorine, but more slowly. 
It oxidizes arsenious into arsenic, and sulphurous into sulphuric 
acids. In some cases it acts as a deoxidizer or reducing agent, as 
with potassium permanganate. In this and other similar cases 
oxygen is thrown off not only from the hydrogen peroxide, but 
from the reagents with which it is brought into contact. 

Properties, — It is a powerful oxidizer, stimulant, and diain 
fectant, both when applied externally and administered internally. 
Applied to the skin or mucous membranes, it produces after a 
time great irritation, and on abraded surfaces it causes the for- 
mation of a white coating of coagulated albumen. Added to 
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venoua blood, effervescence takes place; in a few minutns the blood 
is rendered colourless, and a white flocculent coagrilum separates. 
With pus, effervescence also tatee place and flocculi are precipi- 
tated, while the pus corpuatrles become shrunken and even destroyed. 

Administration.^— This reagent is far too costly to allow of its 
being employed for the generation of oxygen, for which there ai« 
other cheaper and more suitable Boiu'ces. It is usually sold in 
aqueous solution.^, more or less strong, the heat makers guarantee- 
ing the numher of yolumes of peroxide present in them. The 
solntioQ for medical purposes usually contains about ten rolumea 
of hydroxyl. In lung inhalation it is most conveniently us«l in 
the form of spray, the application being repeated two or three 
times, according to circumstances. 

Doses. — Fivta i to 2 draohms of a 10 per cent, aqueoua 
solution in ^ to 1 ounce of water as a spray. Of ozonic ether, J to 
1 drachm in the same quantities of water. 

Indications. — From its composition and properties it might be 
presumed, that the inhalation of hydrogen peroxide would be 
indicated in the same cases as those for which oxygen is suited, 
namely, those in which there was a deficient supply of oxygen to ' 
the lungs and in the blood, and consequent excess of retained ' 
carbonaceous matters. ' 

From its effects in promoting the healing of unhealthy sores I 
and ulcers the injection of a weak aqueous solution in the form of | 
Spray into the throat, larj-nx, or bi-onchi would probably prove 
Berviceable, May be used as a spray or gargle in bronchitis and 
whooping-cough, and has been applied to the throat in cases of 
scarlet fever and diphtheria. It has also been given internally in 
bronchitis and whooping-cough. 

I may here remark, that one cannot help feeling some dis 
appointment at the comparatively subordinate part which oxygen I 
and its compounds appear to play in respiratory therapeutics. \ 
Perhaps when the subject is moi-e thoroughly investigated and 
understood there wUI not be the same ground for disappointment; 
perhaps also it is not reasonable to look for great curative effeetB 
from tjie somewhat augmented consumption of a gas, which is •! 
received into the lungs in consideiable amount some eightee 
times per minute during the whole course of life, 
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The Inhalation of Nitrogen, 

This gas constitutes nearly four-fifths of the atmosphere we 
Inreathe. One of its chief functions seems to be to act as a diluent 
of the oxygen of the air ; it being of itself very unirritating, it 
renders the oxygen with which it is mechanically mixed much 
less exciting and irritative than it would be otherwise. Whether 
the nitrogen is ever directly appropriated for the purpose of 
nourishment, or for any other purpose, by the human body there 
is no present evidence to prove, but the belief is generally enter- 
tained, that whatever therapeutical power it possesses is due to its 
lessening the amount and effects of the oxygen inhaled. 

Properties, — Sedative by diminishing irritation. According to 
Treutler, the inhalation of nitrogen occasions paleness and cold- 
ness of the skin, and causes the pulse to become small and more 
frequent. When a large amount of nitrogen is inhaled giddiness 
ensues, which quickly subsides, followed sometimes by headache, 
but never by fainting or asphyxia. Immediately after the in- 
halation, a feeling of comfort and greater freedom of breathing are 
experienced, as also sometimes lassitude. 

Administration, — Pure nitrogen is very conveniently obtained 
by deoxidizing atmospheric air. This object is accomplished by 
allowing the air to pass through iron filings which have been 
moistened with a solution of sulphate of iron. The nitrogen 
thus obtained may be collected in a receiver of indiarubber 
similar to that employed for the storage of oxygen, or into a gas- 
ometer, or other suitable receptacle. 

A very good method of obtaining pure nitrogen suitable for 
inhalation, is to subject the crystals of nitrite of ammonium to 
ignition : the salt is decomposed with the evolution of nitrogen gas 
and a little steam, which m^y be readily separated by condensation. 

On an average, the patient should inhale about 120 litres, 
according to Kohlschiitter, of a mixture usually containing about 
90 per cent, of nitrogen, the oxygen thus being reduced to about 
11 per cent. Most patients bear 96 per cent, of nitrogen, but 
sometimes a difficulty of breathing is experienced. The nitrogen 
should be inhaled for half an hour daily for four weeks, and after 
an interval of six weeks, the inhalation should, if necessary, be 
recommenced. 

There are certain mineral springs which contain free nitrogen ; 
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some of the moat notable of these are at Lippspringe, nettr Han- I 
over. They contain no less than 44 per cent, of nitrogen, white 1 
of the gaeea evolved upwards of 80 per cent, consht of nitrogen. 1 

Indicntitms. — The employment of nitrogen ia indicated in cases 
in which there ia too great a waste of tissue, as in the following 
affections ; in bronchial and lung catarrhs accompanied with fever, , 
e'lpecially, according to Oertel, iu apex catarrh of tlie Inogs ; in 
pneumonia and other inflammations of the organs of respiration, i 
in the hectic fever and the suppuration of advanced phthisia. , 
Treutler obsBrved in case.* of phthisis, after inhalations of nitrogen 
continued from eight to foui'teen days, quiet sleep, increased i 
appetite, diminution of the night perspiration and diarrhcea, 
increase of lung capacity and weight of the body. 

KohlHchlitter has employed inhalations of nitrogen in certain 
cases in which, from inflammation and other causes, there has 
been diminished lung capacity, anil he states with good effects, as ] 
expansion of the compressed alveoli and absorption of effused I 
material; these etfects he attributes paHly to the forced inspirations 
neeesaitated by the construction of Treutler's apparatna, and partly 
to the small quantity of oxygen contained in the inhaled air. 

Nitrt^en inhalation has also been recommended in spasmodic 
and bronchial asthma, and iu emphysema with much irritation. 

On NitroVfS Oxide Gas. 

This ^as has hitherto been but little employed in the treatment 
of atfeetiona of the respiratory organs. It is always used in ft i 
diluted state. Sometimes the air of a room is more or less chained < 
with the gas, but UBually it is diluted either with atmospheric air I 
or with oxygen : if with the former, some 20 or 30 per cent, of the 
nitrous oxide gas may be used ; and if with the latter, about the I 
same proportion as that which is present in the atmosphere, , 
namely, 20 per cent. 

A case of whooping-cough ia recorded in Dr. Cohen's work on I 
■ Inhalation,' which was treated with this gas apparently with very I 
benedcial results. ^ ouuce of sulphuric acid waa poured into a ' 
tea-cup placed on a sand bath, and to this was gradually added | 
^ ounce of ]>ulverized nitrate of potassa, the gas being disengaged 
for an hour each night in the patient's bedroom. 

S. Klikowitach found in a case of bronchial asthma treated \ 
irith inhalations of a mixture of 1 part of oxygen with 4 of 
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nitrous oxide, that the respirations were made less frequent and 
deeper. In two phthisical cases, the cough was lessened and sleep 
obtained. In several instances where inhalations of oxygen did 
little or no good, nitrous oxide has produced favourable results. 

The Inhalation of Carbonic Add, 

When atmospheric air is inhaled, the oxygen contained in it 
combines with the carbonaceous matters with which it is brought 
into contact in the hings, carbonic add being thereby formed and 
freely evolved during expiration. 

It has already been stated, that the amount of carbonic acid in 
atmospheric air of fair purity and in a fit state for respiration 
should not exceed 0*4 per 1000 volumes, and that air containing 
0*7 per 1000 is perceptibly tainted, while if it contains 1 per 1000 
volumes disagreeable effects are produced. The observations of 
Helffb have shown that from 2 to 4 per cent, of carbonic acid in 
the air gives rise to the following effects : the respiration is ac- 
celerated, the act of inspiration is shortened and that of expiration 
is made longer and stronger; there is quickening of the pulse, 
lessening of the secretion of the air passages, and dryness of the 
throat. Gradually, increased perspiration breaks out, finally red- 
ness of the face and cerebral disturbance ensue, these symptoms 
being regarded by Helfft as evidence of the irritating effects of the 
gas on the organs of respiration. 

Properties. — Stimulant to the skin, produces tingling, redness, 
and perspiration, but after a time it lessens the sensibility and re- 
lieves pain. 

Administration, — This gas may be readily obtained in any 
quantity in a state of purity, and may be inhaled in solution in 
ordinary water and in many mineral waters, or in the dry state 
mixed with atmospheric air. Cold water is capable of taking up 
large quantities of this gas, especially under pressure. The 
ordinary aerated beverages in use contain it in large quantities, 
and these may be freely partaken of without any marked effects 
being produced. 

If it be desired, that the gas should be inhaJed in the dry state, 
it may be supplied by the chemist in an elastic bag or receptacle 
similar to that used for storing oxygen. 

Indications, — This gas has been employed in inhalation in 
several diseases, in the belief that the effects produced were due to 
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its acting as a diluent rather than to any properties possessed by 
the gas itself. It was under this idea that it was used by Dodson, 
Beddoes, and others in confirmed phthiaia, and they have reported 
even ancestfaetic and antiseptic results from these inbalations. 

Accoi-ding to HelflU, who has studied the action of thia gaa 
carefully, its inhalation is very serviceable in cases of breathless- 
ness pi'oduced by masses of secretion in the alveoli of the longs, 
because the gas stimulates the mucous membiaue and so promotes 
expectoration. 

Carbonic acid, either in the free state or in solution, ia inhaled 
at some health resorts, and has been used in the treatment of 
chronic corjza, chronic infliuumations of the air passages, phthisis, 
and asthma. Willemin is of opinion that it ought to be avoided 
in phthisical coses. At Vichy it is employed in cases of dyapmEU 
and asthma ; at Ems it is used by Sprengler in the form of spny 
in granular pharyngitia, but Oertel considers it to bo unsuited for 
this complaint, lest it should induce in'itation and even inflam- 
mation. Sir James Sim])son was of opinion that the inhalation of 
carbonic acid was beneficial in irritable coughs, in chronic bron- 
chitis, and in asthma. It is very useful in irritable conditions of 
the stomach. 

The Inhiilatiim, of Bydrogen. 

Hydrogen, like nitrogen gas, ia simply a diluent, and it might 
therefore be employed for the same purposes as the latter, but it 
has not yet been subjected to any prolonged trial. 

This gas mixed with air, was employed by Beddoes in the 
treatment of certain chronic affections of the respiratory organs, 
under the belief that by diminishing the amount of oxygen in tbe 
air it would produce soothing affects. It i-elieved pain and pro- 
moted sleep in cases of phthisis and inacut« bronchitis. Otber cases 
have been reported of the soothing effect of the gaa in phthisis. 

Beddoes employed 1 part of hydrogen to 7 of atmospheric air, 
the inhalation being continued for 15 minutes. Demarguay used 
a mixture of 4 parts of hydrogen with 1 of oxygen. 

On Carburelied Hydrogtn. 
In Dr. Cohen's work on inhalation, some interesting particulars 
are given relative to the employment of carburetted hydrogen 
or coal gas in whooping-cough. ' Early in 1864 at Amsterdam, 
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cUldren with this affection were sent to the place of manufacture 
of the iliuminating gas, and allowed to bi-eathe the gaseous atmo- 
sphere for a. certain period with very satisfactory results, many 
cases having been considereil to be cured in this manner and with- 
out injuiioua consequences in any one instance. The same method 
was employed at Calais in the winter of 18fi4 during an epidemic 
of pertussis, a number of children thus affected being sent to the 
gaa house to breathe the vapour at the moment of escape after sub- 
jection to the purifying process. Ah soon as the childi'en bi-eathed 
this air they began to improve, and thorough cures resulted ; 
two or three visits sufficed to put an end to the paroxysms of 
cough.' The testimony of M, Commerge is adduced to the same 

So far back asl8C4, the methodsof purification oF cool gas were 
by no means perfect, and the gas after the operation still contained 
a considerable quantity of compounde, some of which are of known 
value in inhalation as bcoizme, sulphur, and ammonia, and it is 
probably to the prejience of these that the beneficial effects experi- 
enced were due, and not to the pure carhuretted hydrogen itself. 

On Sulphuretted llydTogen. 

The pure gas is never inhaled alone ; it is nearly always in 
combination with a base forming a sulphide, although the sulphu- 
retted hydrogen in these compounds is only feebly retained. In 
mineral waters the gas is for the most part, but not wholly, thus 
combined, and even when sulphur itself is administered a minute 
portion of it becomes converted into a sulphide ; and it is in this 
way that the beneficial action of the administration of from 5 to 
10 grain doses of sulphur in severe chronic bronchitia with profuse 
expectoration, as recommended by Graves, is explained. 

In sulphuretted mineral waters the gas, whether free or com- 
bined, is mixed up with a variety of other constituents, gaseous and 
saline, as nitrogen and cai'bonic acid, the carbonates and chlorides 
of the alkalies, &c. 

Properties. — Sulphuretted hydrogen in small quantities is 
stimulant, reduces the frequency of the pulse, increases the aeore- 
tions of the mucous membrane and skin, and promotes expectora 
tion; its inhalation gives rise to a feeling of comfort and enables 
the patient to inspire moi* freely. In large quantities depresses 
powerfully and is dangerous. 
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Admmigtration. — AEy of tLe eulpliuretted mineral waters may 
be finely inhaled in the form of an atomized spray. It is of course 
best to inhale tha M'atera at the spring themi^lves, bat whore 
this is not yiractieable the imported waters may be employed. 
They should be inhaled not I&ss than two or three times a day. 
Ringer is in the habit of employiof; a mixture oonaiating of one 
grain of sulphide of calcium in half a pint of water, which is of 
about the strength of the Harrogiite waters. In connection with 
some bn th establishmeots there are speci.il rooms for tlie inhalation J 
of sulphuretted hydrogen, as at Aix-la-Chapelle, Kaux-Bonnes, 
Bagn^es de Luohoa, and many other places. 

Indications. — In catarrhs, whether of the throat, larynx, or 
bronchi ; in chronic bronchitis with profuse secretion ; in non- 
inflammatory phthisis with much secretion, and some forms of 
bronohial asthma and emphysema with bronchitis. 

On Sulphurous Acid Gaa. 

Sulpbnrous acid (ras is a dioxide of sulphur. The solution of 
the British Pharmacopmia consists of the gaa dissolved in water, 
and contains 9-2 per cent, of the gas by weight, equal to about 30 
times its volume of sulphiyoua acid ^as. It is pungent and pos- 
sesses the odour of sulpliur, and by long keeping or exposure to tJia | 
air the sulphurous acid becomes gradually converted into aulphiirio 
acid. The gas is usually geuerated from sulphite or hyposulphite 
of soda. I 

Properties. — Deoxidining ; antiseptic, probably disinfectant, and 
destructive of many of the lower forms of vej^table life. Although 
by arpeating putrefaction it prevents the formation of offensive 
odours, it baa but little powerofdestroying them when once formed. 

Administration. — Either the gas in the form of vapour may 
be inhaled, or the solution in the atomized condition. For the 
inhalation of the vapour 1 to 2 drachma of the phftrmacopaiial 
solution should be added to 10 ounces of boiling water, and the 
vapour inhaled by means of an eclectic inhaler or any other suit- 
able apparatus. For the spray, i to 1 drachm of the solution in 
2, 3, or 4 times the quantity of water, or with a mixture of gly- 
cerine and water. Thus diluted, the spray excites but little irri- ' 
tation. Dr. Dewar, of Kirkaldy, who has employed sulphurous ! 
acid gas in the form of apray for a variety of diseases, miikeg 
use of an apparatub with vulctuiito tubes, and recommends the 
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assistants ' to hold the nozzle of the instrument ahout 6 inches from 
the patient's mouth, and administer 3 or 4 whiffs to hegin with ; 
then after a corresponding interval, during which a cough or two 
is given, the process is repeated, about 20 squeezes in all, which 
represents the injection of from 40 to 60 minims of acid. The 
acid should be pure.' In the case of children, the apparatus should 
be held at a greater distance. 

Indications. — Dr. Dewar has successfully employed this remedy 
in many different affections of the mucous membrane of the throat 
and lungs ; in colds in the head, in tonsillitis, in sore throat, in- 
cluding that incidental to scarlet fever and diphtheria ; in hoarse- 
ness, in croup, in chronic laryngitis, bronchitis, phthisis, and 
asthma. The inhalation should be repeated at short intervals in 
most of the above-named affections. 

On Chlorine, 

This is a very powerful gas, so much so indeed as to be almost 
irrespirable in the concentrated state. 

The British Pharmacopoeia contains several preparations which 
may be employed in inhalation. One of these is liquor chlori, 
which consists of a solution of chlorine gas in water : 1 ounce of 
this contains 2*66 grains of the gas ; another is calx, chlorata, 
prepared by exposing slaked lime to the action of chlorine gas 
until it ceases to take up more of the gas. It is not a very definite 
chemical compound, but good chloride of lime should contain about 
30 per cent, of chlorine when liberated by hydrochloric acid. 
Calx, chlorata is partially soluble in water. A soluble prepai-a- 
tion is liquor calcis chloratee P. B. : this consists of one part of 
chlorinated lime to 10 of water, and 1 ounce should contain about 
13 grains of chlorine. 

Vapor chlori P. B. is made by moistening 2 ounces of chlo- 
rinated lime with water and inhaling the vapour from a suitable 
apparatus. 

Liquor sodse chloratse P. B. is a mixture of hyiwchlorite of 
soda, chloride of sodium, and bicarbonate of soda in water. This 
preparation is in most cases preferable to liquor calcis chloratse, it 
being less caustic. 

Properties, — Chlorine gas possesses powerful chemical affinities, 
and by combining with the hydrogen of certain organic and in- 
organic substances it alters their composition. The lime and 
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Bodft compounds give off hypochlorous acid, and this is an i 
dizing agent, chlorine at the same time being set &ee ; they 
therefore chemical deodorizers and diriintegratoi-s, breaking 
amaionia cnmpounds and destroying the odour of sulphoretted 
hydi-ogen and many other malodorous eubstancea. Not only do 
they remove bad odours, but they prevent theii' development, 
since they are antiseptic and prevent fermentation by their action 
on the minute organisms which are essential to that process, 
hindering their growti and probably even destroying them. How 
far chlorine ia destructive of the active principles of infectious 
diseasea, has not yet been sufficiently determined. 

Chlorine and the compounds above referred to may therefore 
be described aa stimulant, antifermentive, antiputrescent, deodo- 
rant, and in some cases disinfectant. 

Administ^tition. — Chlorine may be inhaled in the gaseous atate, 
in the vapour of hot water, or in solution as an atomijad spray. 
The air of a room or inhalation chamber may be more or leas 
charged with the gas in the manner to be presently described. 
The vapour may be inhaled by the employment of the vapor 
chlori P. B., while the solutions of chlorine which have been 
already mentioned and described may all be used in the form of 
atomized sprays. Of the liquor chlori from 10 to 20 minims 
in ^BS. to 1 ounce of distilled water may be used for each in- 
halation. Of the liquor calcia cbloratie, double the quantity may 
be taken, and of the liquor aodte chloi'atw the same us of liquor 
chlori. 

For the inhalation of chlorine in the vapour of hot wat* r, larger 
quantities of the several preparations must be employed, from 1 
to 2 drachma of liquor chlori in 2 to 4 ounces of hot water, the 
temperature of the water being maintained by a hot-water bath or 
the flame of a apint lamp. It would be well in some casee to 
assist the liberation by a little dilute hydrocbloric acid. Dr. 
CoiTigan's apparatus will be found useful in some cases, for keeping 
up a continuous evolution of chlorine. The ai'rangement Dr. W. 
G. Walford has suggested, is similar to the above in principle. It 
consists of a funnel su|>ported on a retort stand, furnished with a 
perforated giwund stopper, so as to allow the liquid in the funnel 
to pass through in drops continuously. This liquid should consist 
of a solution of hydrochloric acid. Beneath tbe funnel, » dish 
sliould be placed containing chloride of lime in water, or a solution 
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of chlorinated BOda ; clilorine giis will become disengaged in pro- 
portion to the quantity of acid which falls from the funnel. 

hidicaliona. — Chlorine has been found very uiieful in coryza 
nttended with fcctor, and for the cori-aition of the offensive odour 
of other secretions and dischargea, as of bronchitis and pulmonary 
gangrene ; in ill-conditioned ulcers of the fauces and tonsils, 
either with or without fcetor ; in scarUtina anginosa, and in dipli- 
theria. 

Opinions differ as to the value of inhalations of chlorine in 
phthiflia. Several authoi'ities have stated, that the workmen in 
bleaching esbiblishmenta where much chloride of lime is used are 
particularly exempt from phthisis, and that those who are suffei"- 
ing under the disease become visibly improved. Other oljservers 
again have testified to the beneficial effects of inhalations of 
ublorine in phthisis ; Louis, however, has reported that he did not 
obtain any satisfactory results from the inhalation in 50 cases of 
phthisis, although he found it to be of great benefit in certain 
cases of chronic bronchitis, in which the symptoms resemble those 
of phthisis. Toulmouche also obtained most satisfactory results 
in chronic bronchitis. Ho employed a simple Woulfe'a bottle 
inhaler, one-fonrth of which was filled with hot wafer, to which 
10 to 40 drops of chlorine wat«r were added, the inhalations being 
continued from 10 to 15 minutes and repeated several times a day. 
There can be no qnestion, that the inhalation of chlorine, unless 
practised with the greatest care, is far too irritating in phthisis, 
and this is in tte opinion of Laennec, Stokes, and others. 

Evahlaritv,. — If strong hydrochloric acid and chlorate of potassa 
be gently heated in a saucer placed in warm water, a compound 
called euchlorine is formed, which consistH of a mixture of free 
chlorine and chlorous acid. The preparation of this requires great 
care, as there is the danger of explosion if too much chlorate of 
potash be used. Encliloriae has been particularly recommended 
by Professor Stone, of Manchester, as greatly preferable to chlorine 
alone, on account of its pleasanter smell and less irritating proper- 
ties. If prepared, by adding a few grains of the chlorate from 
time to time to fumin? nitric acid contained in a wine-glass, there 
is in this case no danger of explosion. 

The following experiments are instructive, as bearing on the 
use of chlorine as a disinfectant. 
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Various mathoda may be purauei for clmrgin.^ the air ' 
chlorine for diHinfectiag piirp3 sea. 

The su>isbanee uaunlly erap'oyed, mainly on account of its 
cHeapuBss, ia chloride of lime ; aometimes the dry pawdfir ia u 
at others this is placed in saucers or shullow pans containinsr 
water. Neither of these plana, though ao commonly pi-actised, i 
effactiva ; the dry chloride, though it amelis so strongly, ^i»ea of 
scarcely any of the gas, while, as the following figures will show, 
the quantity evolved is but little greater when the lime ia placed 
in water, whereby the caustic alkali contained in it boeomea 
slaked, with of course increase of temperature. 

Three diffisrent quantities of 5 grammes, = 77'1 grains of 
chloride of lime, or, speaking more correctly, of chloriititeJ lin 
containing 32-fi6 per cent, of chlorine, were e*ch placed in 100 c 
of water, ^ 1.540 grains, and eipoied to the air for 1, 2, and 
hours, at the end of which tim'is the following amounts of the gaa 
were recovered : 1-647, l--i76, and 1-605 grammes, =33-94,31-52, 
and 32-09 per cent. Thaae figures shw that practically none ttf 1 
the chlorine is evolved, even after an exposure of 3 hours. 

A similar result wiw obtained with a, solution of chlorinated 
Koda. Sis difierent quantities of 50 c.c. of the solution, ^ 770 
grains, andeachcontaitting0-1295grammeof chlorine, were exposed 
to the air in 6 different glass dishes for I, 2, 3, 4, 5, and 6 hours, . 
the following amounts of chlorine being recovered at the end of I 
the several hours: 0-1360, 0-1260, 0-1260, 0-1367, 0>1360, and | 
0-1260 gramme. These figures prove that none of the chlorine had ( 
been evolved even after 6 hours' exposure, and this although it was . 
in solution, whereas in the chlorinated lime experiment it » 
an insoluble condition. 

Tlie pi-eceding figures are of practical importance, because they i 
nhow that the method of fumigation and disinfection so commonly 
pritctised by chloj-ide of lime, either in the dry or moist state, is ' 
utterly valueless. 

I next treated the chloride of lime and the chlorinated soda 
solution with hydrochloric aoid, 1 part, of the strong acid to 3 erf , 
water. Three separate experiments were made with the lime; 
6 grammes of chloride of lime in lOO c.c. of water and 12 c.c. of 
the acid were taken in each case, and were exposed for 1, 3, and .J 
3 hoars. On the addition of the acid, a considerable efierveacencs i 
ensued and continued for some time. The solutions were at firsbf 
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acid, but soon ceased to be so and became alkaline. It will be 
remembered that the 5 grammes contained 1*633 gramme of 
chlorine, =- 32*66 per cent. There were recovered after 1, 2, and 
3 hours 1*065, 1*107, and 1022 per cent, respectively. It thus 
appears, that while the acid ^eatly promoted the elimination of 
the chlorine nearly two-thirds of that gas still remained in the 
solutions at the end of the experiments. 

In the next trials a larger quantity of the acid was used, 
namely, 20 c.c, and there were recovered at the end of 1, 2, and 
3 hours the following amounts of chloiine : 0*966, 0*770, and 0*639 
gramme,= 19*31, 1534, and 1278 per cent. Thus with the larger 
quantity of acid, equal to one-sixth of the whole solution, a gi'eater* 
loss of chlorine ensued, and this was to some extent progressive ; 
but still, even in these three experiments taken together, it did 
not amount to more than one- half of that originally contained in 
the chloride of lime used. 

With a solution of chlorinated soda, 50 c.c. being taken, to 
which 14 c.c. of the acid were added, the results stand thus: 
There were recovered at the end of 1,2, and 3 hours 0*426, 0*440, 
and 468 gramme, or less than one-half that originally contained 
in the solution, namely, 0*937 gramme. The figures further show 
that there was no progressive loss of chlorine, but that the whole 
of what was lost was evolved during the first hour ; indeed, I may 
say that the chief part of the chlorine was liberated and thrown 
off during the first few minutes of exposure, it escaping in a burst 
on the addition of the acid. 

In the next series of experiments, 5 grammes of chloride of 
lime and 100 c.c. of water, to which were added 14 c.c. of hydro- 
chloric acid of the same strength as before, were placed in 6 
shallow round glass dishes, each having a diameter of 3 inches. 
These dishes were floated on a water bath, the temperature of 
which was raised to 62° C.,= 143*6° F. The water was kept at 
this temperature for 2^ hours, when of the 1*633 gramme of 
chlorine • originally contained in each 5 grammes of chloride of 
lime only *0284,=*0568 per cent., were recovered; that is to say, 
practically the whole of the chlorine had become evolved. 

The results of these experiments, it is evident, are of great 
practical importance, as they show the marked effect on the elimi- 
nation of the chlorine produced by increase of temperature. For 
charging the air of a room, therefore, with chlorine the chamber 
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inhaler No. 2, described and figured in Chapter III., will be 
found a most effective apfiaratua. 

The results with 50 c.c. of the solution of chlorinated soda, 
mixed with the same quantity of water, acidulated with the 
&ame amount of acid as in the previous case, and tmated in pre- 
cisely the same way as to teoiperature and time, furnished resalta 
nearly equally favourable. Of the 937 gramme originally present 
0309, ^= 1-62 jier cent., only was recovered. 

The next and Jaat ejcperiments were as follow : — 

Three pieces of Turkish towel, 18 inches by 9 inches, were 
ench moistened with 5 grammea of chloride of lime in 100 c.c. of 
water, and were exposed to the air for 1, 2, and 3 hours. Of the 
1'633 gramme of chlorine originally present, ^32-66 per cent., 
there remained at the end of the several hours the following 
amounts : 0*142 = 2-U, 0*142 = 2 84, and 0085 gramme = I'TO 
per cent. Thns practically nearly the whole of the chlorine was 
1, and tliis in the firet hour, but really, as was subHequently 
the first few minutes of exposure. 

The efieot of the exposure of chloride of lime in water on such 
a fabric as that of a Turkish towel is moat i-eniarkahie ; a fine 
fioth of chlorine gas gathers almost immediately on the cloth, from 
which it quickly passes into the atmosphere. 

With 50 c.c. of the solution of chlorinated soda in an equal 
quantityof water the results were much less favourable. The 50 c.c. 
of the solution in this case contained only 0'61 gramme of chlorine; 
5 cloths were similarly charged and exposed for 1, 2, 3, 4, and 5 
hours. The quantities of chlorine obtained at the end of each 
Hucoessive hour were 0-340, 0'340, 0*330, 0*335, and 0*330 gramme. 
In thia case, therefore, half the amount of the chlorine originally 
present was lost, it also escaping not gradually, but, as in the 
previous case, almost immediately on ei;po8ure. This sudden 
liberation enables one to charge the air of a chamber with chlorine 
with great easa and rapidity ; but to keep it fully chaj*ged fresh 
clotlis should be suspended from time to lime, care being taken of 
course to close the doors and windows. 

The facts elicited by the experiments now recorded are either 
entirely new or but little known or practically acted on, but they 
lire of considerable importance. 

Other methods of ubtoiuing chlorine for disinfecting purposes 
may be adopted, but when it is desired that the gas should be 
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inhaled, there are no better or more suitable plans than the two 
methods which I have just indicated — namely, that by exposure 
of the chlorinated lime on Turkish towels or any similar fabric, or 
by placing it in water the temperature of which is raised to about 
1 44-6° F. 

Parkes gives the following formulae for the liberation of 
chlorine in large amounts : 4 parts by weight of strong hydro- 
chloric acid are poured on 1 part of powdered binoxide of manga- 
nese ; or 4 parts of common salt and 1 part of binoxide of manga- 
nese are mixed with 2 parts by weight of sulphuric acid and 2 of 
water, and heated gently ; or 2 tablespoonfuls of common salt, 2 
teaspoontuls of red lead, half a wineglassful of sulphuric acid, and 
a quart of water are taken ; mix the lead and salt with the water, 
stir well, and add the sulphuric acid gradually. Chlorine is 
evolved, and is absorbed by the water, from which it is slowly 
driven out. 

Diluents and Refrigerants. 
Cold Water. 

These remedies consist chiefly of cold air, ah'eady treated of, 
cold water, or ice water. 

The eflects of cold water resemble in some respects those of 
cold air ; it lowers temperature and contracts the vessels ; but in 
addition it moistens the frequently dry mucous membranes of the 
air passages, and helps to dilute and detach any irritating mucus 
or other secretion which may rest upon them. It takes up caloric, 
however, much more rapidly than does cold air, so that when it 
reaches the deeper bronchi and air cells it is scarcely cold at all. 

Administration, — The water may be rendered cold by the addition 
of pieces of ice, or the still colder water of melted ice may be used. 

Indications, — This remedy is therefore indicated in dry and 
hypersemic conditions of the mucous membrane of the throat ; in 
catarrhs, either acute or chronic, where there is heat and di-yness ; 
in inflammation of the tonsils, and in pharyngitis. 

Diluent, Warming and Soothing Remedies. 

Hot Water, 

The principal remedy of this class consists of hot water in the 
form of vapour, or of an atomized liquid or spray. The water 
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may be used alone or it may be medicated in a. variety of ways, aa 
by the addition of demulc'ent, Kootliing, oi" anodyne substances, 
inclnding the following ; gum arabic, glycerine, or infusions con- 
taining gummy or oily Buljstances, as of mavsh mallow, linseed or 
sweet almonds, or infusion of the flowers of camomile or decoction 
of poppy-heads. 

Hot, in the same way as cold water, acta as a diluent of any 
mucous or other secretion which may be npon the surface of the 
respiratory mucous membrane, and helps to loosen and tbiu the 
same ; it thus becomes a soothing and indirectly an expecUn'unt 
remedy, and hence it often greatly relieves imtation and 
cough. 

But hot water, in the form either of vapour or spray, jMissesses 
other properties, dependent upon the increased amount of calorie it 
contains ; thus, in place of contracting the vessels as cold wat«r 
does, and so lessening the supply of blood to the pai'ts and 
diminisbiDg secretion, the vessels ai* relaxed, their calibre and 
the quantity of contained blood in them are increased, and as 
further consequences the secretion of mucus and the formation of 
the cell elements of mucus, epithelium, and pus are all con- 
siderably augmented. By this increase, the vessels and suiTounding 
tissues become gi-eatly relieved, and the entire effect of the remedy 
is to soothe, to relieve irritation and pain, and to promote 
secretion. 

When simple gum, or gummy vegetable extractive mattei's, or 
glycerine, are added to the hot water the moistening effect of the 
spray is rendered more continuous and it is more emollient, so 
that any dryness which may be present is more quickly removed. 
If the anodyne principles of the hop or poppy be also added, then 
the effect produced is still more soothing, and greater relief is 
afforded to irritation, pain, and cough. 

Indicatinns. — The vapour or spray of hot water therefore, 
either alone or still moi'e when medicated, is indicated in throat 
affections, and to a less extent in those of the larynx, trachea, and 
lungs ; in acute and chronic catarrhs, where there is E^reat irrita- 
tion, and pain, redne-ia, congestion and swelling, with deficiency 
of the normal seci'etion ; in cases in which it is desirable to pro- 
mote suppuration or the separation of false membranes, as in croup, 
and diphthei'ia, 
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Glycerinum, 

Glycerine is much employed in respiratory therapeutics for 
several purposes : as a solvent of certain medicaments, as gallic 
acid ; as promoting the adhesion of others to the mucous surfaces 
with which it is brought into contact ; and, lastly, on account of 
its own particular action. 

The following are the principal glycerides which have been 
employed in respiratory therapeutics : namely, those of carbolic, 
gallic, and tannic acids, of borax, and subacetate of lead. 

Administration, — Usually employed as a spray, the glycerine 
or glycerides being more or less diluted with water ; or as a vapour, 
the glycerine being volatilized by a spirit lamp. 

Indications. — It has been employed in the following cases: in 
aphonia and hoai-seness, in dry conditions of the mucous mem- 
brane of the pharynx, lai^nx, and bronchi, as in chronic laryngitis 
and bronchitis, and in croup and whooping-cough. It has been 
recommended in oedematous conditions of the epiglottis and larynx, 
with a view to promote exosmosis and so relieve the congestion 
and effusion. 

Oleum Olivce, 01, Amygdalce, 

A remedy not sufficiently employed in respiratory therapeutics 
is oil, either olive or almond oil. 

Administration, — It may be used either undiluted or mixed 
with gum as an emulsion, or it may be medicated in various ways 
according to the indications it is intended to fulfil. As a spray ; 
since neither oil nor glycerine will pass through very fine aper- 
tures, the tubes of the spray apparatus used should have some- 
what larger openings. 

Properties. — It acts partly as a lubricant, but by its exosmotic 
effects it produces very striking results when applied to epithelia 
and granular structures and formations, as mucous membranes, 
mucus and pus and some other secretions. 

Indications, — Its employment is therefore indicated in dry 
conditions of the mucous membrane of the throat, larynx, and 
bronchi, with a view to moisten the surfaces, to promote expectora- 
tion, and to destroy by exosmosis the vitality of the granular 
corpuscles which form so large a part of the pulmonary secretions ; 
in whooping-cough and croup. Above all, it seems to me that the 
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remedy is one which might poaaibly prove of value in the treftt- 
meiit of phthisis by its exosmotic effect on the tubercle bacillus. 

Terhaaoum Thapsus. 
The leaves of this plant, the Great Mullein, have lately come 
into \ee in Ireland, mainly through the recommendation ol' Dr. 
Quinlan, incases of incipient phthisis, and. they are extolled for 
their .soothing, demulcent, nourishing, and weight-increasing efiects. 
A (iecoctioa may be prepared either from the fresh or dried leaves, 
the foimer, of course, being preferable, or from the root, and made 
either with water or milk ; for the fresh leaves 1 part in 5, and for 
the dried leaves, 1 in 30 of the menstruum. For the relief of 
dryness of the throat and of cough, the decoction may be liberally 
employed in the form of spray. It is said, that amoking the dried 
leaves affords rehef in the initative cough of phthisis. A tinctui'fl 
has been prepared, the dose cf which ranges fi-om 20 to CO minims, 
but whether it possesses the properties of the fresh leaf is question- 
able. When given in milk, much, and according to some the whole, 
of the fattening effects must be attributed to this. To settle this 
]>oint, experiments are needed with mullein alone, without the 

Chemical Solvents. 

While water acts partly mechanically as a diluent, solvent, 
and soothing agent, the remedies, cbieSy alkaline and belonging 
principally to the ammonia, potash, and scda groups, now to be 
noticed, exert iu addition certain chemical effects or properties ; 
thus they form, with the albamen of mucus and pus, soiuble albu- 
minates, and the cells of epithelium and the corpuscles of mucus 
and pus swell up and become either partially or wholly dissolved, 
according to the strength of the solutions. 

Liquor Ammonia, Ammonia Carbonas, Ammonii CMoridwn. 
Ammonia and its carbonate are alkaline, very volatile, very 
soluble, highly diffusive, and nre readily ehminated through the 
breath, skin, and urine; they exert a solvent action on the animal 
secretions, mucus, and pus, and on the tissues themselves when 
the strong solution of ammonia is applied to them. The solvent 
or destructive action of caustic ammonia on the tissues, owing 
to its less affinity for water, is not bo great as either potash or 
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soda, and hence its effects are more limited. Externally applied, 
owing to its diffusive power it readily penetrates the skin, giving 
rise to redness, inflammation, vesication, and even sloughing. 

Chloride of ammonium differs considerably from the solution 
and the carbonate, both in its chemical nature and medicinal pro- 
perties. It is far less stimulant, is a neutral salt, and is readily 
volatilized by heat. It is formed when the vapours of strong 
hydrochloric acid and ammonia are brought into contact, as in the 
apparatus which has been already described, white dense fumes of 
the salt being freely generated ; these, however, quickly condense 
and form a crystalline deposit. 

Properties, — Ammonia is powerfully stimulant, increasing the 
force and frequency of the pulse, antispasmodic, alkaline, antacid, 
solvent, augmenting the secretion of the skin and mucous mem- 
brane, especially of the bronchi ; expectorant. Externally applied, 
it is irritant, rubefacient, and may even be escharotic. 

The carbonate possesses similar properties, but is less stimulant, 
and its action on the skin is much weaker. 

Chloride of ammoniiim is non-alkaline, slightly stimulant only, 
is less solvent, but in most other respects acts in the same way as 
the carbonate. It is diaphoretic, diuretic, and it also inci'eases the 
secretion of the pulmonary mucous membrane ; is expectorant, alter- 
ative, deobstruent, and by its effects on the nervous system, some- 
times acts as an anodyne. It also increases considerably the 
elimination of urea, from which it is inferred that tissue meta- 
morphosis is augmented. 

Administration, — The fumes of the solution of ammonia or its 
carbonate may be directly inhaled through the nose, or a solution 
of the carbonate may be inhaled by the mouth in the form of an 
atomized spray, and so be applied to the mucous membrane of the 
throat, and even in a less degree to the respiratory passages. 
More frequently, however, the fumes of chloride of ammonium are 
inhaled in the manner described in a previous chapter. 

Doses, — Of the liquor ammoniae P. B., 10 to 20 minims, and of 
the carbonate of ammonia 3 to 6 grains, in \ ounce to 1 ounce of 
water, both as sprays ; of chloride of ammonium, if inhaled as a 
spray, 10 to 20 grains in 1 ounce of water. The fumes should be 
inspired for a few minutes only. Cigarettes, each containing 5 
grains of chloride of ammonium, have been prepared by Messrs. 
Corbyn and Co. at the suggestion of Dr. Macnaughten Jones. 
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Indications. — Ammonia and carbonate of ammonia are contra- 
indicated in acute inflammatory conditions in consequence of their 
stimulant action; but they, as well as thechloride, are suited for sub- 
acute and chronic affections of the mucous membrane of the organs 
of respiration, especially those attended with di-ynesa and scanty 
and tenacious expectoration ; as in subacute and chronic catarrhs, 
in chronic laryngitis anil bronchitis, especially when the secretion 
is thick and at the same time abundant ; in chronic ulceration of 
the larynx, and whooping-cough. The stimulating and solvent 
action of these remedies often render them of the greatest service 
in cases of bronchitis in w hich there is m ucb difficulty of breathing, 
owing to the presence of masses of secretion blocking up the bron- 
chial tubes. 

The vapour of ammonia and its carbonate, more or less diluted. 
with wal«r, has been found very beneficial in cases of corjza, 
a])boaia, chronic hoarseness, and in relaxed conditions of the throat 
generally. By its irritant action it excites a Bow of watery mucus 
Bud so relieves cong&^tion, dilutes adherent secretion, and promotes 
expectoration. It has also been used with advantage in croup. 

Chloride of ammonium has been found extremely valuable in 
cases of chronic pharyngitis with dryness, it pi-omoting secretion. 

Carbonate of ammonia is sometimes insufflated in the form of 
powder in nasal catarrh aud in chronic coryza. 

Soda CfMtstica, Sodii Chloriihim, SoJtB Carbon/is. 
Caustic soda is much more solvent and escharotic, in conse- 
quence of its stronger affinity for the water of the tissues, 
than is the solution of atrong ammonia ; carbonate of tioda is also 
more powerfid as a solvent than the coiTesponding salt of ammonia, 
but bicarbonate of soda, containing less alkah, is a milder prepam- 

Propwtiea. — Chloiide of sodium, or salt is stimulant, solvent, 
and indirectly nutritive by the aid it affords to the digestion of food 
by increasing the frae hydrochloric acid of the gastric juice. The 
solution of soda and the carbonates are antacids and good solvents 
of albuminous liquids and substances, and hence they promote ex- 
pectoration and allay u-ritation. 

Administration. — In the form of spray. 

Doae. — Of the liquor sod» P. B. 10 to 40 minims in 1 ounce 
of water, of the chloride or carbonate 10 to 15 graias in the 
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same quantity of water, should be employed for each inhalation, 
and should be repeated two, three, or four times a day, according 
to the requirements. 

Indications. — The chloride is especially indicated in cases in 
which it is desii-able to promote digestion and nutrition. In dry 
conditions of the mucous membrane of the pharynx, larynx, and 
bronchi, by promoting secretion it lessens engorgement and re- 
daces swelling. The carbonates are to be preferred in those cases 
in which the mucous secretion is of considerable tenacity, as its 
solvent action is much greater than that of the chloride. Its 
employment is indicated in subacute and chronic catarrh, with 
either dryness or with tough and adherent secretion ; in pharyn- 
gitis with dryness of the mucous membrane, especially the granular 
form, that condition which has been termed * clergyman's sore 
throat,' but which is common to many who have to exercise the 
voice much ; it will also be found softening and soothing, relieving 
the irritation and cough in some cases of chronic laryngitis, tra- 
cheitis, and bronchitis ; it is affirmed by Oertel, that it is very ser- 
viceable in dry asthma and in emphysema of long standing ; finally, 
it has been employed in croup and diphtheria, but there are more 
effective applications. 

At the International Congress of Hygiene held at Geneva in 
1 882, Dr. J. G. Partajas stated, that he had found the effects of 
the application of bicarbonate of soda in the initial stage of ton- 
sillitis to be both certain and rapid. The soda is best applied in 
substance and frequently repeated. The remedy occasions nausea 
and much secretion of mucus, whereby the congestion and threatened 
inflammation are greatly relieved. The same remedy continued 
for some weeks will, it is said, bring about a gradual resolution of 
enlarged and hypertrophied tonsils. 

Liquor PotasscBj FotasscB Carhonas. 

The principal preparations of potash employed in inhalation, if 
we except chlorate of potash, are the solution and the two car- 
bonates. 

Properties. — Liquor potassse is antacid, sedative, especially to 
the mucous membrane of the stomach ; alterative, increasing tissue 
metamorphosis, and deobstruent ; in large doses it increases the 
alkalinity of the blood and renders the fibrin more soluble. 

The carbonates ai'O more powerful and more solvent than the 
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correspond! ng salts of soda ; tliey are nlkalioe, antacid, alterative, 
but not to the same extent as the solution. They increase secre- 
tion and promote expectoration by their solvent action. Power- 
fnUy depressent, and in large doaes diminish the foi-oe and frequency 
of the heart. 

Administration. — In the form of Bpray. 

£to>es.~Ot the liquor potassre, P. B. 10 to 
ounce of water: of the carbonate, 10 to 15 grains in the same 
quantity of liquid. 

Indiearitins.^-lheisB preparations may be uaed for nearly the 
Bame purposes and in the game ditieases as the soda preparatioi 

Dr. Walshe hae highly recommended liquor potasste in plastic 
or fibrinous bronchitiia, it helping theaoft«ningand expulsion of the 
casts. The carbonat«3 have been found to be extremely useful in 
small and repeated doses in whooping-cough. 

Liquor C'alcis. 

This is a saturated, aqueous solution of lime, each ounce con- 
taining about half a grain of the alkali; it spoils quickly on 
espoEore to the air, in consequence of the formation of carboi]Ht« 
of lime. 

Properties. — Astringent ; le.'ssening secretion ; solvent to fibrin- 
ous deposits; possesses but Jittle difTusLve power and therefore 
enters with dlfiiculty into the circulation. 

Administration.^\.n the form of an atomized spra 

The inhalation of lime water may be combined with or followed 
by that of the vajiour of hot water, or the lime water itself may be 
warmed before use. 

Liquor calcis saccharatus P. B. may in some cases be used 
preference to lime water. 1 ounce of this is equal to 12 ouni 
of lime water. Dose 30 to 60 minims, with water as a spray. 

Indications . — It has been strongly recommended as a solvent 
of the false membranes of plastic bronchitis, croup, and diphther' 
Several experimenters, including M. K iichenmeister, bear testi- 
mony to the fact of the diphtheritic membrane lieing dissolved in, 
lime water. 

The direct inhalation of tlie vapours given off when ea\iatia 
lime is slaked is reported to hare proved very beneficiid in many 
eases of croup and diphtheria; these vapours really consist o 
steam of hot water, holding in suspension many small particles <£ 
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lime. There would appear to be reason to believe, that the bene- 
ficial effects, which do undoubtedly occur in some cases, are much 
more due to the warm, moist vapour than to the lime ; the action 
of the vapour, therefore, is very diffeient from that of lime water. 
This method of treatment was first suggested by Dr. Geiger, of 
Ohio, and Dr. Cohen writes concerning it to the following effect : 
*I would not like to be prohibited from employing it in the 
management of a serious case of membranous croup. In some 
dozens of cases in private and in consultation practice I have seen 
life apparently rescued through its agency. Of all the methods 
of treating croup advanjed of late years I know of no other that 
has held its ground so well as this. The general plan pursued by 
myself is to keep up a continuous evolution of steam ft^m boiling 
water, and to administer the lime in the manner indicated by Dr. 
Geiger, for ten minutes at a time or thereabouts, whenever the 
respiration evinces the presence or formation of membrane, repeat- 
ing it at intervals of half an hour, an hour, two hours, or longer, 
according to circumstances, and recurring to the remedy whenever 
the respiration is impeded by the exudation. I find a large piece 
of stiff writing-paper, loosely folded into a funnel-shaped cone, one 
of the best means of dii'ecting the vapour towards the mouth of 
the patient.' 

Tetramethylammonium Hydroocide 

Is formed when freshly precipitated oxide of silver is added to 
a solution of iodide of tetramethylammonium (N.(CH3)4l). The 
formula is N(CH3)40H. On evaporation of the solution in vacuo 
a crystalline mass is formed, which rapidly absorbs water and 
carbon- dioxide from the air. 

It acts as a powerful caustic, is strongly alkaline, and generally 
resembles the fixed caustic alkalies in its behaviour ; on neutraliza- 
tion with acids, salts are obtained which, like the iodide, are not 
decomposed by caustic potash. 

Indications, --Hbs been suggested as a solvent for the false 
membrane in diphtheria. 

Tetrasthylammonium Hydroxide, 

Obtained by gradually adding freshly precipitated oxide of 
silver to a weak solution of iodide of tetraethylammonium. The 
filtrate is evaporated first on a water bath and then in vacuo 
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notil a Bemi-aolid, deliqueficent mass is obtained, which closely ' 
reseoihlea caustic potash in its reactions. 
Indlcatitma. — Same as the preceding. 

Neurin.. 

Synonymoua with choline, CsHjsNO,, ohtained from the 
brain or nervous tissue and from the bile of the ox and pig. 
According to Wtirta and Baeyer it is trimethyl-oxethyi ammonium 
hydrate. J. Manthner (Liebig's ' Annalen,' clxxv. 1 78) states, that 
an aqueous solution of neui-in dissolves blond fibrin to a 
liquid which does not blacknn leiid acetate, is not precipitated by 
alcohol, and yields a precipitate of fibrin on the gradual additioa 
of an acid. 

Indications. — Has been recommended as likely to be effective | 
in dissolving the false membrane of croup and diphtheria. Oertel 
recommends neurin, as also tetmraethylaiumonium hydroxide and 
tetraethylammnniura hydroxide, in 3 to 5 per cent, solutions. These 
are said to have the property of not only loosening the membranes, 
but also of acting antiaeptically. Oertel. however, has not tried 
them aufiicieutly to give an authoritative opinion, 

Swcciis Cariae Papaym. 

The milky juice of the papaw tree. It is said to possess the ' 
remarkable property of making meat washed with it very tender, 
the leaves and frtiit even having the same effect on the flesh of ' 
poultry and pigs which are fed with them. A substiince is obtained 
from the juioe, resembling the ilesh or fibre of animals, papayotin. 

Papayotin or papain is a whitish powder prepared from the 
juice of the papaw tree ; lite pepsin, it has the property of digest- 
ing fibrin, the presence even of carbolic acid not checking its 
action. So powerful is it, that it wiU peptonize 200 times its own 
weight of pressed fresh blood fibrin. Papayotin may be obtained 
of Messrs. Hopkin and Williams at 4s. per drachm. 

/)v/tcatto?ut.~BecO[am ended as a solvent of the false mem- 
brane in diphtheria. Dose : 1 to 4 grains suspended in ^ ounc« of 
water as a B|>ray, or a stronger solution applied with a brush. 
Kossbach has proposed and has himself employed, apparently with 
some amount of success, suocua caricie papayie L. and papayotin as 
disintegratora and solvents of adventitious membranes. Further 
observations are, howevei', required to establish their true value. 
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Acidum Lacticum. 

An odourless, syrupy liquid, formed by the fermentation of 
milk. 

Properties, — Solvent, of fibrinous exudations and false mem- 
branes. 

Administration. — In the form of a spray, one part of the acid 

in from 10 to 35 pai-ts of water, repeated, if necessary, several 
times a day, or a stronger solution, if a brush be used. 

Indications. — Strongly recommended as a solvent of the false 
membrane in diphtheria, but Oertel considers it to be inferior to 
lime water. He states that it loosens the membranes, but does 
not dissolve them. For the spray, to dissolve the false membrane 
in diphtheria, 30 minims of the strong acid, spec. grav. 1040, 
should be dissolved in J ounce of water and repeated as may be 
required. It is said, that in doses of 10 minims two or three 
times a day in \ ounce of water it allays cough and quenches thirst 
in phthisis. 

Refrigerants. 
Potassce Chloras. 

It was formerly supposed, that this remedy became disintegrated 
in the system, that the oxygen was set free, and that it thus pro- 
moted oxidation processes in the system. It is now known, 
however, that most of the salt is recoverable from the urine 
unchanged. 

Properties. — It is refrigerant, diuretic, and increases the secre- 
tion of the saliva. Locally applied, it exerts a powerful but 
unexplained action upon mucous membranes. 

Administration. — As an atomized liquid, 10 to 20 grains being 
dissolved in ^ ounce of water, or the powder insufflated. 

Indications. — It is one of the best remedies for a spongy 
condition of the gums, ulceration of the same, for aphthae, and 
thrush or stomatitis. 

Dr. Leonard Sedgwick states, that it quickly relieves stuffing 
of the nose, rawness of the throat, and hoarseness of the voice 
due to cold. If it be taken early and repeatedly, it will even stop 
a cold altogether. 

Dr. Lloyd Roberts recommends it to relieve the dryness of the 
throat frequently left by diphtheria and scarlet fever. 
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It has been recommended by Dr. Spendler in phthisiB, lat^ 
doses being employed in the form of a drink. He states that it 
checks diarrhtea and pi-olongg life. 

Pota»»(E Niiras. 

PT-o/ierdV^.^Eefrigerant, diuretic, and sedative, reducing the 
frequency of the pulse. 

Administration. — Is employed in the form of spray, or the 
fumea and viipours of the burning nitrate are inhaled. 

i>03B.— For the spray, 20 to 30 gi'ains, dissolved in 1 ounce of 
water. Por the fumes 20 to 30 grains. 

The nitrate is prepared for burning in two different ways ; 
either in the form of papers which have been di|ipBd in a aitoratei 
solution of nitre and then dried, or as pnatillas, with the addition 
sometimes of chlorate of potnsb, stramonium leaves, &c. The 
composition of the fumes ov smoke, varies according to the nature 
of the substances with which it is combined ; the principal 
constituents are ammonia, carbonic acid with some carbonic 
oside, cyanide of potassium, and cyanogen. If the papers or 
pnatillea contain, as they sometimes do, chlorate of potash, then 
the fumes may also contain oxygen. 

Since the nitre papers and pastillps are prepared in several 
ways and contain varying quantities of nitre, and since they are 
burned and inhaled in different ways, of course the effects must 
vary also, and one is not surprised, therefore, that the inhalation 
of the fumes of nitre, generally so beneficial, sometimes faUs to 
afford the i-eUef anticipated. 

The paper or the pastilles used should always contain a known 
quantity of nitie, as much being burned as would correspond 
to some 20 or 30 grains of the salt. WTien the paper is properly 
prepared, the fumes should be white and not brown or black. 

It is equally necessary, tliat the papers or pastilles should be 
burned in such a way as to ensure the inhalation of the fumea. 
If they be buiTied in a large room, or with an open door or 
window, it cannot be expected that they will prove effective. 
They should be inhaled by means of the apparatus which I have 
devised, and which will be found described and figured in Chapter 
III., or in some other equally efficient manner. 

Iiuiicatioits. — Chiefly employed for the relief of the paroxysme 
of ofithma, over which it very fi«queatly exerts a speedy and 
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beneficial effect. Oertel thinks, that the benefit derived is due to 
the ammonia contained in the vapour, it occasioning expectoration, 
which is always followed by relief. 

Solvents, Alteratives, and Dbpubants. 
Mineral Waters. 

The action of the carbonated alkalies, soda, and potash, and of 
chloride of sodium having been already described, a few remarks 
may be appropriately made in this place on the general action and 
effects of mineral waters containing those and other more or less 
allied constituents. 

Those waters in which carbonate of soda is the predominant 
ingredient, as the waters of Vichy and many others, exert of 
coiurse a solvent and antacid action, and may be employed as 
sprays in the same conditions and maladies as the solution of 
carbonate of soda itself. 

The same remark appHes to those mineral waters which con- 
tain an excess of chloride of sodium, as the waters of Soden in 
Taunus, of Kissingen, <fec. 

Waters containing an excess of both carbonate of soda and 
chloride of sodium, as of Ems and Aix-la-Chapelle, stand in a 
different category and possess the properties of both those salts. 

The good effects of many mineral waters are almost entirely due 
to the chloride of sodium which they contain, and at some foreign 
spas the air of rooms is impregnated with cloud-like sprays of the 
atomized water. At Reichenhall, in Bavaria, and some other 
foreign bath establishments, the outer air is charged with the salt 
in a different manner. Accoi*ding to the description given by Dr. 
J. Burdon Sanderson in the * Practitioner ' for October 1868, 
the patient lounges in the immediate neighbourhood of enormous 
hedges 40 to 50 feet high, composed of bundles of twigs arranged 
horizontally, so that their projecting ends form a kind of wall. 
The water is conveyed to these hedges by pipes, and is allowed to 
trickle over the bundles of twigs into reservoirs, whence it is con- 
veyed into vats and undergoes further evaporation by the aid of 
heat. The air near these hedges is found to be very rich in salt, 
and the researches of Professor Vogel and Dr. von Liebig show 
that about 10 grains of salt are received into the lungs in the 
course of an hour, being only 2 grains less than the amount taken 
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in when the water b nebulized in the inhalation rooms of thd I 
JiurhoMS. Similar ' vapour promeaacles ' exist in several other j 
places, including Kreuzaoch, Snlzungen, and other health resorts. 

IndicatiOTis, — These inhalatioDB are said to be of great value 
in chronic ciitarrhal affections of the respiratory mucoua i 
branes, and Dr. Sandei-aon believes that the beneficial results are i 
mainly due to their effect in increasing molecular disintegratio: 
throughout the system. 

The sulphuretted waters owe their properties and eiBency I 
mainly to the presence of the sulphides they contain. Three of I 
the principal sidphuretted waters are those of Harrogate, Bar6gos, 
and Aix'lcs-Bains. 

The inhalation of sulphuretted watei's is indicated amongst 
other maladies, in consequence partly of their stimulant progiertiee, 
in aphonia, tonsillitis, chronic catarrh of the nasal phaiynx, granu- 
lar pharyngitis, in bronchial catarrh, and in chronic laryngitin 
and bronchitiB, in the absence of any considerable amount of 
ii-ritative fever. 

Although the mineral waters are best employe<l at the sp 
themselves, yet for inhalation purposes the bottled waters will 
answer nearly as well, and if these are not procurable, then approxi- 
mate imitations of them may be readily prepared. 

Sulphides of Potagnum, Hodiuvt, Anunionitim, and C'alcitan 
The sulphuretted hydrogen in these compounds is veiy loosely 
united to the bases, so that it is readily liberated by the action of j 
even weak adds ; when these salts are introduced into tin 
stomach, the secretions of which are neai-ly always acid, the gas i 
set free and innkea its presence known by disagreeable eruct«- | 

The sulphide wliich has been most employed is sulphide of 
calcium, but sulphide of ammonium is also sometimes \iaed. 

Propertief. — They are alkaline, stimulant, sudorific, and ex- 
pectorant, increasing tlie secretion of the mucous membrane of ' 
the bronchi ; antiseptic ; in strong solutions irritant to the skin ; 
hut the most impoiiant property they possess is that of controlling 
suppuration, legaeniiig it in some cases, and hastening its matura- 
tion in others, as in boils, oirbuncles, chronic and scrofulous 
nbecesses, They lessen and subdue at the siune time the surround- 
ing inflammation. Not only are these effects well established, but 
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they are brought about in a very short time and with extremely 
small doses. The effects of sulphuretted hydrogen and the 
sulphides on the skin have been long known by the results pro- 
duced by the employment of such sulphuretted mineral waters as 
those of Harrogate, Bareges, &c., both when outwardly applied, as 
baths, or taken internally. Usually the general health improves 
under the administration of the sulphides, but if they be too long 
continued they give rise to much depression and may even induce 
anaemia. 

That remedies having such striking properties must also have 
a great value in some diseases of the lungs, especially those of a 
suppurative character, is undoubted, though hitherto they have 
been but little employed. It may be assumed that some of the 
beneficial effects of the action of these remedies is due to theiF 
antiseptic and antiparasitic properties. 

Administration, — They may be inhaled in the form of spray, 
•or administered internally in jwwders or pills; the sulphides of 
potassium, sodium, and ammonium are freely soluble in water, but 
the lime salt is almost insoluble, so that when a spray is adminis- 
tered a soluble sulphide may be selected. Dose of sulphide of 
calcium y\y to h grain in 1 oz. of water. It is less efficacious in 
larger doses. 

Indications, — The administration of the sulphides is therefoi-e 
indicated in unhealthy and suppurative conditions, especially of 
the throat, larynx, bronchi, and even of the lungs ; in tonsillitis, 
pharyngitis, chronic laryngitis, and bronchitis ; in phthisis of the 
larynx and lungs. Sulphide of calcium is said to aid in the 
detachment and expulsion of the false membrane in diphtheria. 

Nauseants and Emetics. 
Cepliaelis Ipecacuan/ia. 

This drug owes its efficacy mainly to the presence in the cortex 
of the root, of an alkaloid which has received the name of emetina 
or emetin ; it is soluble in alcohol, but sparingly so in ether or 
water. 

Fro2^rties. — Irritant, when topically applied to mucous mem- 
branes or abraded surfaces, and also to the eyes, nose, and bronchi 
when the powder is inhaled or evesx smelt in some cases. In 
small doses diaphoretic, relaxant, and expectorant, increasing the 

M2 



164 



NAUSEAKTS AND EMETICS. 



aecretdoQ of muciis; in larger doses sedative to the vascular I 
S3r8teni, and in still larger doses depressant, emetic, and anti- 
periodic. 

AdTnmielration.— The powder of ipecacuanha is seldom used ( 
alone; with some susceptible persons its iahalatioa will produce < 
all the symptoms of a serere cold, sneezing, and running from the 
eyes and nose, and the attacks may even simulate those of hay 
asthma or bronchitis. Usually employed in the form of a spray, 
for which the vinura is a convenient preparation. In order to | 
ensure some of its leneGcial effects, it is not necessary that nau 
should be produced ; indeed, in some cases this, and more particu- 
larly vomiting, should be avoided. With this view the ipecn- 
ouanha should be diluted in a small quantity of liquid and slowly 
inhaled ; the patient should avoid as much as possible swallowing 
the spiay ; in fact, he should expectorate any nnabsorbed liquid 
from time to time. Sometimes it will be sufficient to inhnie 
once a day, at others night and morning, or even more frequently 
according to the requirements of the case. When the depressant 
or emetic effect is desired, larger quantities of the drug must be 
used. I 

Domg. — As a relaxant and ex]>ectorant, 10 to 30 minims of th» j 
wine in 2 drachms of water ; as adepressant, 1 drachm of the wine ; 
and as an emetic, 2 to + drachms. When the emetic effect i» | 
required, the remedy should be taken in tlie ordinary way in , 
place of being inhaled, and it may be prefemble in some cases to 
employ the powder, 15 to 30 grains, instead of the wine. For 
the relief of irritable cougiis, compound powder of ipecaeusnha 
may bo used, in doses of 3 to i grains, as a spray, it being sus- 
pended by means of mucilage. 

Indicatiotts. — In sore throat unaccompanied by fever, the 
mncouB membrane being very red and swollen ; in hoarseness from 
congestion of the vocal cords ; in bronchitis with tenacious secretion, ' 
especially when combined with an alkali ; in the bronchitis of 
children with difficulty of breathing from accumulation of mucus ; 
in this case the emetic effect should be induced, for which puqjose 
the quantity required for childi«n is considerable, as they are very 
tolerant of the remedy. In winter cough and bronchial asthma, 
ipecacuanha is of the greatest value, as shown by Dr. Ringer imd 
Dr. WOliam Murrell ; also in bronchial astlima with emphysema. 
Ic some caets of bronchial asthma the effects produced vary ; 
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sometimeB considerable relief is afforded ; in others n sense of 
constriction and tightening of the breathing is produced, with 
aggravation of the dyspnisa. lu whooping-cough, the ipeca- 
cuanha'spray will either cut short or relieve the pirosysmB, and 
even stop the vomiting induced by the violent paroxysmal cough. 
It has been strongly recommended in hiiy iisthiiia to relieve the 
dyspncea. 

The principal officinal preptu-ations of antimony in use in medi - 
«ine, and suitable for inhalation, are pulvis nntimonialia, consist- 
ing of 1 part of oside of antimony with 2 of phosphate of lime, 
and commonly known as Dr. James'H fever powder ; antimonium 
lartaratum, and vinum autimoniale. 

Properti^. — Externally powerfully irritant. The oxide and the 
vinum are chieUy diaphoretic, but the latter in liirge doses is also 
nauseant and emetic ; the tartrated antimony is diaphoretic, 
«xp6ctorant, uauseant, emetic, a vascular and nervine depressant, 
and in very small doses relaxant, promoting the secretion of mucus 
from the bi-onchi, stomach, and intestines. Eiiminant of urea, 
tmi-bonic acid, and in a lees degree of uric acid and blood pigment. 
Acts on the skin and epidermis somewhat in the same manner as 
arsenic. 

Adminietration. — Chiefly as an atomized spniy, 

Doget. — As a diaphoretic and expector-.mt from 15 to 30 
minims of the wine in 1 ounce of water, as a depressant 1 to 2 
drachms, and as an emetic 2 to i drachms in the same quantity of 
liquid; of James's powder 2 to 4 grains suspended in mucilage, if 
«sed as a spray ; of tartrated antimony -,\; to ^ grain, and if as 
an emetic, from 1 to 2 grains. 

Indication^.— -In the acute catan-h of childi-en in very small 
doses; very effective in tonsillitis, in acute bronchitis, shortening 
and mitigating the attacks ; also in chronic bronchitis, when the 
expectoration is tenacious and difficult to bring up. 

Kinger stiitos that it is invaluable in cases such as the follow- 
ing : in the wheezing and quasi-aathmatical breathing of children 
from 6 to 13 years old, which is apt to oeoiu' in winter and even in 
summer on exposure to cold. He directs, tliat one J grain of tartar 
emetic should be dissolvvd in ^ pint of water, and a teaapoonful 
given until nausea or vomiting is produced. In acut« pneumonia ; 
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umler the influence of ttirtur emetic, the expectoration will soon 
lose its rusty character, the inflamrantioQ will be stopped, and the 
frequency of the pulse and number of respinttioos will be gi-eatly 
reduced. 

MlKERAL AsTRINttENTS. 

A lumen. 

Solubility of Buli)iiate of aluuiina and ammonia in 10 parts 
of water; 10 parts in 8 of boiling water. When heated, it parts 
with its water of cryKtallization., la i-edueed to one-half its weight,, 
and acquires slightly eacharotic properties, owing to its strong 
affinity for water. 

Properties. — Astringent and styptic, acting both directly and 
remotely, coagulating the nlbumen with which it comes into contact 
iu thesame way as tannin; it also contracts the vessels, lessens 
the quantity of blood in them, diminishes secretion, and condenses 
the tissues. 

Adm.inistratiim. — Used either in the form of powder or as an 
atomized spray. The solution sliould be strong, and .should con- 
tain 10 to 15 grains per ounce. Miiy be preseribed with tannic 
acid or medicaments containing it, but not with alkalies and their 
carbonates. 

/iirficai('oj»».— The uses for this substance ai« much the same a» 
for tannic acid, but its action is milder and hence less effective. 
In epiataxis the powdered alum may be strongly inhaled by the 
nostrils, while in stomatitis and aphtliie it should he applied directly 
to the abraded or ulcerated Eurfacee. It is often very nseiiil in. 
chronic coughs, and in hoarseness, cnpecially where the throat ia in 
any degree implicated ; it sometimes checks the vomiting, which is 
apt to occur in phtiiisis, and it ia an excellent remedy iu whooping- 
cough when the acute stage is over and in the absence of any oom- 
plicationa. Ciood as an emetic in croup in ^-drachm doKCS. 

Powdered alum has been chiefly inhaled orinsufflated incoryzn, 
in aphtha), tonsillitis, in ledema of the glottis, and in croup acd 
diphtheria, the quantity employed being from 10 to 15 grains, some- 
timea mixed with sugar. 

Dr. Cohen speaks very highly of the pi-ompt effects of spraja 
of alum in superficial inflammation of the tonsils, pharynx, and 
larynx, and in aphonia. 
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Liquor Ferri Perchloridi Fortior. 
Of the numei'ouB preparatioas of iron all are tonic and many 
of them astringent ; they act especially on the red blood- eorpuBcIes, 
which are increased in number, a portion of the ii'on being inoor- 
poi*ated with the hiemoglobin. The greater part of the pi'otoBftita 
of iron, when introduced, into tlie stomach and upper part of the 
email intestines, become converted into persalts, and these again 
pass into the state of a, sulphide of iron. It is this that causes 
the black colour of the fieces when iron is ailminiatered for any 
length of time. The sul[>bide is insoluble and inert, and no doubt 
some portion of the beneficial effects of the administration of many 
iron salts is duo to the acid liberated by their decomjKwition. 
It is a curioufi fact, that when injected into the blood, much of 
the iron is eliminated by the mucous and serous membranes, 
including the mucous membrane of the air passages. 

There are several preparations of iron which may be usefully 
employed in inhalation, but the three following in particular : 
the stronger solution above named, liquor ferri perchloridi, which 
is only one-fourth the strength, and the tincture. The strong 
solution is usually somewhat acid, hut by cautious evaporation it 
may be rendered almost neutrtil. 

Properties. — Most of the preparations are strongly astringent 
and powerfully hsemostatic. Tliey constringe the blood-Tessels, 
contract the tissues, and coagulate the albumen on abmded or 
ulcerated surfaces. They are also stimulant and somewhat 
irritant, preventing the union of wounds by the first intention, 
and Kinger considers on this account ' carbolic acid will probably 
supersede perchloride of iron; for this acid, pvojjeily emplojed, does 
not hinder the immediate cloanre of the wound,' 

Adniinistration. — Best applied in the form of an atomized 
liquid, mixed sometimes with glycerine or almond mixture. These 
additions have the advantage of rendering the taste pleasanter and 
of causing the remedy to adhere for a longer time to the mucous 
membranes with which it comes into contact. 

iJoses,— The strong neutinl solution may be applied to diph- 
theritic patches by means of a brush without dilution ; of the 
weaker solution and of the tincture 10 to 30 minima as sprays in 
^ to 1 ounce of water, either with or without glycerine. 

Indications.- — The more astringent preparations of iron aie 
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pai'ticulai-ly valuable in the treatment of many afiectious of tlie 
throat and lungs, both from their local and constitutional efiects, 
they augmenting the number of red corpuscleH in tbe blood. 

Thus they are especially useful in some of those affections which 
are characterized by a deficiency of red blood, as anaemia, including 
the anremia of phthisis; also in nmny of those affections in which 
there is profuse secretion, as in some forms of biflnchitis and 
bronchiectasis, in the colliquative sweating and dian-hcea of 
phthisis; in hremoptysis and other biemorrhagea fitim the organs of 
I'espiration. 

It is, however, in disorders and diseases of the throat that 
the effects of the application of perchloride of iron ai-e most 
marked, because these parts ai-e so readily reached by the spray ; 
these effects being not only local but in paii constitutional, so 
much of the iron becoming swallowed; in simple relaxed sore 
throat ; in cases in which there is much seci'ction of unhealthy 
mucus or pus ; in uleei-ations of the throat, in hiemoiThages of the 
same, in chronic aphonia, and in laryngeal phthisis. Then, again, 
it is specially serviceable in some specific diseases of the throat, in 
croup, diphtheria, and scarlet fever. 

Ffi-ri Sulpfiaa. 

This preparation is but seldom employed in inhalation, but is 
used chiefly as a tonic in the form of pills. It is powerfidly 
astringent, and may be used aa a spray containing 2 to 3 grains in 
^ ounce of wat«r. The solution of the perchloride of iron is, 
however, preferable, as it is even mora astringent and far less 
irritating. 

Indications. — Internally administered it is often very service- 
able in the chronic diairhcea of phthisis. As a spray its employ- 
ment is indicated in much the same ca^es as these for which the 
perchloride is used. 

Plumbi Acelas. 

Properties. — Desiccant, astringent, and sedative ; lessens 
greatly mucous discharges, and ari'ewte hfemoiThage in some eases. 
Topically applied, nnirritating, calming, and forming on mucous 
and abraded surfaces an albuminate ; in the bowels it liecomes 
converted into a sulphide of lead and renders the motions slate- 
coloured. 
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Administration, — ^To be inhaled in the form of an atomized 
spray, the dose being from 3 to 8 grains two or three times a day 
in ^ to 1 ounce of water. The effects of the remedy should be 
watched ; it is sometimes given with excess of acetic acid, which 
renders it less injurious. Sulphuric and tannic acids are incom- 
patible, since they form with this salt insoluble compounds 
Acetate of lead and some others of the lead salts have the advan- 
tage of being less irritating than most of the other astringent 
metallic salts. In place of the acetate, the liquor plumbi acetatis 
P. B. may be employed, in the proportion of about 10 minims to an 
ounce of water. 

Indications, — In affections of the throat, accompanied by much 
discharge; in bronchitis with profuse secretion; to diminish ex- 
pectoration in phthisis ; in haemoptysis and haemorrhages from 
email vessels. Few remedies are more effective in tubercular 
disease of the intestines with accompanying diarrhoea, than the 
acetate, which should be given, however, in the form of pill and 
combined with opium. It may be taken for long periods in from 
3 to 5 grain doses, without any ill effects being produced. 

The insufflation of the powder of acetate of lead is chiefly 
indicated in chronic nasal catarrh with profuse secretion. 

Zinci Sulphas, 

Properties. — Desiccant, astringent, antispasmodic, tonic, emetic, 
irritant, and escharotic, forming an insoluble compound with 
albumen. 

Administration, — In the form of an atomized spray, containing 
from 2 to 4 grains per ounce. 

Indications. — It lessens secretion from mucous membranes and 
acts as a stimulant to ulcerated surfaces ; it also acts as an anti- 
spasmodic in croup and whooping-cough ; it is given as an emetic 
in croup and even bronchitis; it diminishes expectoration in phthisis, 
excess of secretion in chronic bronchitis, and it frequently checks 
the colliquative sweating of phthisis. 

The powders of sulphate and oxide of zinc, more or less 
weakened with starch or any other inert powder, are used in 
nearly the same affections as powdered alum or tannin. 
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Caustic Astringents. 
Argeriti Nitrag. 

rroiMrlkn. — Touic, antispasmodic, astringent ; contracting the 
vessels and coDsti-iugitLg the tiranes ; uniting with the albnmen of 
abraded and ulcerated surfaces and forming un albuminate of 
silver, the nitric acid, being set free. When applied i 
trated form it is irritant, and may excite inflammntiou and super- 
ficial destruction of the tiasues. 

Administration. — In the treatment of throat and lung affec- 
tions nitrate of silver is sometimes eiuployed in the solid form, or 
in concentrated solutions, by means of curved bmsLes, Of as aii 
atomized spray. When used in the form of a spray, the nitrate 
should be dissolved in as little water an possible, as a cousiderablo 
portion of it wili inevitably become swallowed iind so produce 
effects which are not desired. The swallowing of the salts, bow- 
ever, may be to some extent avoided by timely expectoration, and 
it is to be remembered that even when it reaches the stomach it 
ia speedily converted into an albuminate, in which condition it 
ceases to be irritating. The quantity of nitrate for each inhalation 
may vtxry from 2 to 3 grains, according to the nature of the case, 
and it should be dissolved in not more than 2 to 4 drachma of 
water. Ringer points out, that nitrons ether is one of the best 
solvents or vehicles for nitrate of silver, because it dissolves out of 
the tissues to which the nitrate is to be applied any fatty matters 
which they may contain, and hence the action is more uoifoi'm ; 
but it must be remembered that the effect is stronger. Great caro 
is required in the application of the spray, leat it should stain tlie 
skin of the lips and mouth. This may be avoided by causing the 
spray to pass through a small funnel-shaped cone, or by the use of 
a spray apparatus, the delivery t«l« of which is sufficiently long to 
allow of its entering the mouth. The powder of nitrate of silver 
when insufflated requires to be mixed with a considerable portion 
of extraneous matt^', the quantities being regulated by the nature 
of the case. 

Oxide of silver ia strongly astringent, and does not possess the 
escharotic properties of the nitrate. 

fndieationg. — Nitrate of silver is chiefly employed as a local 
remedy, especially in affections of the throat, larj'ni, and bronchi. 
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Useful in relaxed throat. In superficial inflammation of the 
throat, simple or erysipelatous, the application of a strong solu- 
tion will sometimes stop the inflammation at once. By its. 
stimulant power it will alter the condition of unhealthy ulcers, 
producing healthier action and better granulation. Spraying the 
throat with nitrate of silver often gives great relief in whooping- 
cough, lessening its frequency and violence, although it may excite 
spasm at first. By its astringent action, when topically applied^ 
it will often arrest small bleedings, but it is apt to excite irritation 
and even inflammation. Nitrate of silver is often applied to the 
false membrane of diphtheria, but it is liable to do more harm 
than good by its irritant action. 

Cwpri Sulphas, 

Properties. — In small doses tonic; astringent, especially to 
mucous membranes ; styptic and escharotic ; combines with albu- 
men. Externally applied, it is milder in its action than nitrate of 
silver. 

Administration. — May be employed in the form of a spray 
containing ^ to 1 gi'ain in 1 ounce of distilled water. 

Indications. — It acts as a stimulant to indolent ulcers, as an 
escharotic to some morbid growths, and by its styptic action arrests 
bleeding from small vessels. Internally administered, it is often 
beneficial in the diarrhoea of phthisis, and it is believed to exert a 
specific action on the larynx. It is sometimes used in croup as a 
spray. 

Vegetable Asteingents. 
Acidum Tannicum, 

Gall nuts of good quality contain from 30 to 40 per cent, of 
tannic acid or tannin, with a comparatively small percentage of 
gallic acid. It contains the elements of glucose and gallic acid, 
and is hence regarded as a glucoside. It strikes a bluish black 
colour with persalts of iron. In passing through the system, it 
becomes converted into gallic acid and glucose ; is eliminated by 
the kidneys and is found in the urine as gallic and pyrogallic 
acids. The urine sometimes, after having been exposed to the air 
for a short time, becomes of a dark colour, owing not only to the 
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presence of the acids named, but to a third suhetance, the nature 
of which is not well understood. 

70 parts of this acid are soluble in 8 of water and in S of 
rectified spii-it, while 1 part is dissolved by 3 of g'lycerine. It is 
soluble in olive oil. 

Propertiei. — Astringent and styptic; it contracts the vessels 
and tissues, checks secretion, and when applied to ulcerated 
surfaces it precipitates albumen, hs also gelatine, thus forming a 
protective coating. 

Administration. — It may be used either in powder or as a 
spray when dissolved in a misture of water and glycerine. The 
solation should he more or leits concentrated, according to the 
nature and urgency of the case. When the spray ia freely em- 
ployed much of the acid will of course be swallowed. 

Dotes. — Of the add, 3 to 15 grains ; of the glyceride of tannin, 
^ to 1 drachm, dilated to i ounce. This glyceride contains 1 
part of acid to 4 of glycerine. 

Indications. — It is especially useful in affections of the nose, 
phfti-yns, throat, and even laiyuj; in their subacute and chronic 
stages, and when accompanied by infiltration, thickening, gi-anula- 
tion, or ulceration, or with much mucous or purulent discharge ; 
in the ulcerations and escoriations which are so apt to occur in 
the nasal passages after measles and scarlet fever; in aphtbas; 
in subacute and chronic catarrhs; in cedema glottidis and in 
bionchitia, particularly in children. 

Many of the above conditions and affections of the throat often 
give rise to very troublesome cough, which the application of the 
tannin frequently greatly relieves. It is also often very service- 
able in the cough of bronchitis and phthisis, where this is ag- 
gi-avated by a congestive and irritable condition of the pharynx, 
uvula, and throat ; in the tickling and explosive cough arising 
from an elongated uvula, and in some cases of simple whoo^jing- 
cough. 

Lastly, it is very effective when the application is sufficiently 
Strang, in hsamorrhagcs from the nose and throat, but in those of 
the larynx, bronchi, and lungs it is less efficacious, and it is better 
to have I'scourse to other more jjowerful remedies. 

Tannic iicid has also been used with benefit in croup and 
diphtheria, but here again more effectual means may be adopted. 

In place of pure tannin, recourse may be had to some of tha 
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many tannic and gallic acid containing remedies, but the tannin 
itself is for throat affections usually the most effective. 

Tannin in powder is used in much the same cases as alum, 
either alone or with alum. It is said to be capable of astringing 
and finally destroying nasal polypi, and should it fail to do this, 
it would yet be of value in checking the discharge, in correcting 
any accompanying foetor, and probably also in diminishing the 
size of the polypi. Used also in bleeding from the nose. 

Acidunn GaUicum, 

Gallic acid is naturally contained in the powder of galls in the 
proportion of about 5 per cent., but this proportion is greatly in- 
creased at the expense of the tannic acid by the treatment which the 
powder is subsequently made to undergo. Gallic acid may also 
be produced by the action of either acids or alkalies on tannin, 
grape sugar being formed. Nearly soluble in cold, very soluble in 
boiling water, rectified spiiit, ether, and I in 20 parts of cold 
glycerine, but nearly I in 5 when the glycerine is heated. It gives 
a bluish black colour with persalts of iron. 

Properties, — Astringent, but less so than tannin, and believed 
to be more effective as a remote astringent. It does not precipi- 
tate either albumen or gelatine. As the tannic acid becomes 
converted in its passage through the system into gallic add 
and glucose, the quantity of the former acid which is effective is 
diminished. 

Administration, — Chiefly in the form of an atomized spray, 
the glyceride being a convenient preparation for the purpose. 

Dose. — Of the powder 3 to 15 grains, of the glyceride ^ to 1 
drachm diluted to i ounce. This glyceride is the same strength as 
that of tannic acid. 

Indications. — As a remote astringent in nearly the same cases 
as tannic acid ; in diarrhoea ; in the sweating of phthisis ; in 
haemorrhage. 

Eucalyptus rostrata. 

A red gummy exudation from the bark of Eucalyptus rostrata, 
about 90 per cent, being soluble in cold water. 

Properties, — Astringent, adhering with tenacity to the mucous 
surfaces with which it is brought into contact, its superiority in 
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some cases over catechu and kino being, it is believed, due to tliia 
peculiarity. 

Adminigtralimi. — May be inhaled as a ajjray. 

Either the extractum liqnidum may be used or tbe tinctura. 
The liquid estmct consists of 1 part of gum in 2 uf water, the in- 
soluble matter having been i-emoved by straining ; the tincture 
of 1 part of gum in 4 of rectified spirits of wine ; this contains all 
tbe cODstituenta of the guui, and does not become turbid when 
mixed with water. 

Diisea. — Of the extract 10 to 20 minims, of the tincture 20 to 
40 miiiirofi in \ ounce to 1 ounce of water. Should be slowly 
sprayed and inhaled. 

ftulicnlioM. — ^Useful in relaxed throat ; in epiataxis, a spray 
of the liquid extract may be injected or inhaled through the 
nostrils; in aphonia. 

JfrtntamnUa Vmjii'icii. 

Tbe leaves and bark of Witch Hazel, or Winter Biooin, aro very 
astringent, and contain a peculiar aciid eascutial oil. The astrin- 
gency is not, however, due to either tannic or gallic acid ; it 
forms the basis of Pond's extract and ba/eline, 

Propertieg. — Powerfully astringent, but to vvliat the ostiingency 
is due is not known ; hemostatic. 

AdminUlratiiin. — In the form of an atomized apmy. 

Dose. — From 2 to 6 minims of the tincture of the bark in ^ to 
1 ounce of water, or fi-om 30 to 60 minim a of the liquid extinct 
as prepared by Messrs. Allen and Hanbury. 

In'.llcat'ums. — In passive hemorrhages, in epistaxia and 
hamoptysis. 

f'hcieejia Purpurtn. 

Ergot is a fungus which is apt to infest more particularly the 
paleee of rye, and it oi\'es its properties to the pi-esence of ergotin, 
Mhich is soluble in water. The preparations mostly employed are 
the infusion, the liquid exti'act, the tincture, and ergotin itself, 
which is now prepared by diitlynis and is almost piu'e, 

I'rvpfrl.ifs. — Pi-oducea contraction of the unKtiiped rauscular 
fibre of the arteries and veins, and especially of the utoi-ua, and 
hence it is much employed to arrest hemorrhage, for which pur- 
pose it is ono of the most effective of remedies. 
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Administration. — As an atomized spray. 

Doses. — Of the liquid extract, 10 to 40 minims ; of the infusion, 
1 to 2 ounces ; of Bonjean's ergotin, 1 to 3 grains. 

Indications. — Chiefly in cases of epistaxis and haemoptysis. 
When the infusion is employed much of it doubtless reaches the 
stomach. When the bleeding is profuse the larger doses should 
be resorted to, and frequently repeated, every hour if necessary. 
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Acidum Carholicum. 

Phenol, or carbolic acid, CgHfiO, is obtained from coal tar and 
has the following properties : — When piu*e it melts at 107 '9° F. 
to a colourless fluid, which is slightly heavier than water. 
It boils at 359*6° F., and distils without decomposition. The 
crystals readily absorb moisture from the air, a hydi-ate, 
CfiH60,H20, containing 16*07 per cent, of water, and melting at 
63° F., being formed. One part of the absolute add requii'es 
10*7 parts by weight of water for complete solution. The solutions 
do not redden litmus, but the acid forms definite salts with strong 
bases. It is miscible in all proportions with alcohol, glacial acetic 
acid, and glycerine; also when anhydrous, with ether, benzene, 
carbon disulphide, and chloroform. Smell and taste are much less 
marked in the pure than in the commeitsial acid. 

When carbolic acid melts at 95° F. it is said to contain cresol, 
which enters very largely into inferior kinds of liquid carbolic acid. 
The cresol, however, possesses much the same properties as carbolic 
acid, but is more iiritating. 

STothing is said in books about the volatility of phenol at 
ordinary temperatures, yet from the powerful odour emitted one 
would be led to infer that it must be volatile to some small extent. 
With a view to test this point the following experiments were 
made : 0*5 grm. exposed uncovered to the air, at a temperature of 
about 48-0° F., lost 0-0035 grm. in two hours and 00071 grm. in 
four houra ; 0*5 grm., placed under a bell glass and in air dried by 
sulphuric acid, lost 0*0025 grm. in two hours and 0054 grm. in 
four hours. These experiments show that the volatiUty of phenol 
at ordinary temperatures is exceedingly slight ; it increases, how- 
ever, as shown by some further experiments, which it is not 
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necessary to detail iu this place," in proportion as tlie temperature 

I'ro}>erti''S, — Antiseptic, antifermentive, antiparasitic; coagu- 
lates albumen ; whitens and acts as a caustic to the skin. 

Fennentive siibstnncee or ferments may be divided into the 
chemical and the organized ; the former, which include pepsin and 
pbynlin, are only destroyed by this acid when in a concentrated 
state and aftei- prolonged contact, while the action of the latter, aa 
of yeast and many bacteria, is arrested by much weaker solutions. 
Very precise statements nfi to the strength of the solutions capable 
of destroying each particuLir ferment hitve been made, hut to these 
conaidei-able latitude must be allowed. Vibriones and bacteria 
said to be destroyed by solutions containing only 0-1 per cent. ( 
in 1000 parts. Yeast requires a l}-2 pei' cent, solution, and must be 
in contact with it for ii hours. Parkea states, that while carbolic 
acid rapidly arrests the growth of fungi it will not completely de- 
stroy them, and he cites experiments in proof of this statement. 
The activity of cow-pox lymph is said to be destroyed by a 2 per 
cent, solution of the acid, and putrid lymph needs 5 or more per 
cent., hut ^ per cent, is sufficient to prevent the deoompioaition of 
non-infective material, such as pes. Fresh meat, blood, and urine 
require as much as 0-1 to 0-5 per cent, to prevent deoompositaon 
(Lemiure and Phigge). But albumen and meat, according to Hoppe- 
Sevler, require a 3 per cent, solution. Putrefaction of meat and 
other animal subatanois may be I'ctarded by auupension 
atmosphere containing cai'bolic acid. 

It being a non-oxidizing agent, it does not destroy sulphuretted 
hydrogen or other malodoTOUs substances, but by its antiputresceiit 
property simply prevents their formation. 

Carbolic acid quickly pnssea into the urine, accumulation in the 
system being thereby precluded, unless the dose administered be 
large and fi'equently repeated. The mine may be sometimes of 
the natui'fll colour at fii-at, bnt becomes dark when kept; at others 
it may be dark, and of n brownish or blackish green hue when 
first voided. 

The presence of carbolic acid in the urine may be detected not 
only by the colour but by tests ; the odour of the acid is said to be 
rendered perceptible by liie addition of sulphuric acid, while with 
chloride of iron the urine becomes of a blue colour. 

Adminittratlon. — Oai'bolic ncid may be inhaled either na\a[X)ur 
or SB an atomized spray or ' nebula.' 
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The vapour may be so evolved by natural evaporation at an 
ordinary temperature as to be almost gaseous or aeriform, and it 
may be equally diffused throughout the air of a room. See the 
account of the Inhalation Chamber in Chapter IV. 

The vapour may also be inhaled in sevei'al other ways : — 

In an oral or oro-nasal inhaler, at the temperature of the air ; 
this, as has been already explained, is of little or no utility 
whatever. 

It may be effectively inhaled by means of the globe inhalers, 
combined especially with the use of the accompanying water bath. 

It may be inhaled in a still more concentrated form by means 
of an apparatus devised by me for the vaporization of medicaments 
in a condensed form (fig. 19, page 73). 

Or, the vapour may be inspired as it is given off by hot water, 
for which purpose the eclectic inhaler or the apparatus just refen-ed 
to, or the chamber inhaler No. 2, may be employed. 

The air of the whole room occupied by the patient may be 
thoroughly charged with the vapour, by means of either the 
chamber inhaler No. 1 or No. 2. 

Lastly, the acid may be inhaled as fumes. Messrs. Corbyn, 
Stacey, and Co. prepare antiseptic cigarettes composed of eucalj^tus 
leaves and oil with carbolic acid or other antiseptics. 

For the inhalation of the spray, either a good hand air spray 
or Siegle's steam spray apparatus may be used. With the air 
spray, the atomized liquid will be cold and with the steam spray 
more or less warm, according to the extent of the admixture of 
outer air and the distance from the spray producer. This fact, 
therefore, should not be lost sight of in using these atomizBrs. 
Preference should always be given to an apparatus which the 
patient can himself employ. 

Again, it must not be forgotten, that whatever apparatus be 
employed, and whether the carbolic acid be inhaled in the form of 
vapour or spray, there will always be a considerable loss of the 
acid or other medicament used, external to the mouth, and also 
that much of that which is inhaled is usually swallowed and passes 
into the stomach. 

Doses. — With respect to the dose of carbolic acid, this of course 
must vary with the method of inhalation adopted and the nature 
of the malady. 

If chamber inhalations be resorted to, the quantity of phencl 

N 
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must be very large in order to anfficiently clmrge the air ; if the 
acid be inhaled with the vapour of hot water, the quantity must 
also be considerable, because so much is lost in the uninspired 
vapour and a feither quantity will remain in the inhaler. Again, 
if an oral or oro-naBal inhaler be used and the aii- be not artificially 
warmed, then it must be remembered that by far the greater part 
of the acid will be found in the inhaler on the completion of the 
inhalation ; if, however, the air which pnasea thi-ough the inhalCT 
be artificially warmed, then a much larger quantity of acid will 
become vaporized. When sprays are uaod there is no vaporization 
of the acid, but the solution is simply broken up into minute 
pHTticlea or atoms, 

DoKes of the hydrftted acid for an oro-naaal inhaler, if used with 
the water bath, 15 to 30 minims; for the spray apparatus, fi to 10 
minims; for that for concentrated vapours, 10 minims; and for 
inhalation in the vapour of a pint of hot water maintained at a 
temperature of about 140° to 150° F., 20 to 40 minims. 

It cannot be doiibted, that up to the publication of my papers 
on the comparative inefficiency of inhiilatjon by oi-o-nasal and 
some other forms of apparatus the quantities of carbolic acid and 
other similar disinfectants used were much too small, and that far 
larger quantities are required, and indeed are now not unfre- 
quently prescribed. 

Vapours and Eolutions of conaiderable strength may doubtless 
be applied usually with impunity to the throat, and there can be 
no question but that the mucous membrane of the air pnssngefl 
in chronic afiections will bear the applicution of much stronger 
vaponrs and atomized Bpraya than have hitherto been generally 
employed. 

When, therefore, the medicid man prescribes inhalution, he 
should always have clear ideas in his mind as to the quantity of 
the acid lilcely to reuch the affected parts, and this, as we have 
seen, will vary according to the manner in which the inhalation is 
practised, the apparatus used, and the temperature. As a rule ha 
need not entertain any fear as to the vapours or the atomlzEd 
liquids being too strong, at all events in chronic affections, though 
of course reasonable linaits must be observed in the quantities 
employed. 

Dr. Sansom has particularly recommended the aulpho-earbolate 
of soda, a Boluble, stable, and odourless salt, for internal adminls- 
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tration, on the ground that a larger quantity of carboli6 acid may 
be introduced into the system and with less liability to produce 
gastric irritation. He states that it is decomjKJsed in the blood 
and that it is chiefly eliminated by the lungs. Dose, 10 to 15 
gi-ains dissolved in water. 

A valuable combination is camphorated carbolic acid, made by 
rubbing up 12 parts of the acid with 4 of camphor and 1 of water ; 
it is sometimes applied to the false membranes of diphtheria. 
Carbolate of ammonia is another useful combination. 

Liquor carbonis detergens is an alcoholic solution of coal tar, 
and of coui-se contains carbolic acid as one of its chief constituents. 

In cases in which it is desired, that the effects on the mucous 
membranes should be more persistent, the carbolic acid may be 
combined with glycerine, and where a strong astringent efiect is 
desired, sprays may be employed of the mixed glycerides of carbolic 
and tannic acids. Dose of these glycerides, 10 to 20 minims of 
the first and 20 to 40 minims of the last in ^ to 1 ounce of water. 

Not unfrequently a variety of other remedies are inhaled at 
the same time with carbolic acid, as alcohol, chloroform, ether, 
iodine, opium, stramonium, and hyoscyamus. Most of these, when 
employed in oro-nasal inhalers, are, as already pointed out, abso- 
lutely useless on account of their non- volatility. 

Indications. — The inhalation of carbolic acid is indicated in the 
following conditions : — 

In cases in which the throat is relaxed, pale, and anjemic. 

When it is coated with unhealthy and sometimes even ofiensive 
secretion. 

Where there is, in addition, more or less supei-ficial ulceration. 

Again, where the fermentive or putrefactive changes are 
dependent on the presence of fungi or bacilli. 

In diseases distinguished by the presence of cei-tain special 
organisms, as diphtheria and phthisis. 

In some of the above divisions, the remedy acts mainly by its 
stimulation, in others by its antiputrescent and antifermentive 
powers, while, lastly, in other cases its effect depends upon its anti- 
septic and germicide properties. 

It has been beneficially employed in the following affections : 
in relaxed throat and in anaemia ; in chionic tonsillitis with 
unhealthy secretion or suppuration ; in mycosis of the air 
passages ; in chronic bronchitis with abundant expectoration ; 

n2 
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bronchiectasis with fctid expectoi'ation ; in broncho-pneumonia ; I 

in ffaiigi'etie of the lung with offensive eipectoration ; in plithisia I 

without or with cavities; in whooping-cough, ci-oup.aurl diphtheria. I 

The sulpho-carbolate of soda has lieen highly recommended in tha I 

dyBpepsia of phthisis accompanied by flatulency. I 

The i-enal secretion should always be watched during the J 

inhalation of earhoHc acid, and aa Boon as this becomes decidedly I 

discolonred, the treatment should be modified or suspended until I 

the darkening becomes lessened. A watch should likewise be I 

kept on the general gympttims, including particularly the pulse I 

and tamperature. I 

The symptoms of the accumulation of the acid in the system are I 

giddiness, deafness, noises in the ears, foruiication, great feeling of 1 

weakness, perspiration, lowering of temperature, and lessening of I 

the frequency of the pulse, piiu in the throat and air passages, J 

nauaea, a&d even vomiting. As email a quantity as 80 grains I 

Lns proved fatal, but much larger amounts are usually needed. I 

Jiesorciii. I 

Dei-ived from either carbolic acid or lienzol. It is crystalline, I 

melts at 1 10° r., is then easily vol8tilized,and is very'soliible in water, J 

Properties. — Powerfully antiseptic, coagulates albumen, and I 

acts as a caustic on the skin. A 1 per cent, solution prevents the I 

putrefaction of the blood and urine. I 

Ailmivniatration. — May be inhaled as an atomized spray. I 

Doses. — 5 to 15 grains in -^ to 1 ounce of water. 1 
1 ndiciUions. — In whooping-cough and diphtheria. ' It is an 
effective remedy in diphtheritic sffoctionR and produces no injurious 

consequences' (Messrs. MartindaleandWestcott). M. Moncorvo, of I 
Rio di Janeii-o, has reported in favourable teiMs on the employment 
of resorcin in whooping-cough, and he considers that the benefit 
derived in this disense is due to its germicide properties. 

Hydroquinone, which is isomeric with I'esorcin, is obtained i 
chiefly from coal tar, is soluble in 20 parte of water, and is even a 

stronger antiseptic than resorcin. I 

Crentolum, 
Creasote. as is well known, is the product of the distillation of 

wood tar J it is a very variable admixture of several phenol-like I 

bodies: gnaia<»l, CjHsOj, boiling at 392T. ; creaaol, CgH,oO« ] 
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boiling at 422° F. ; phlorol, CgHjoO; andmethylcreasol, CgHioOo, 
being the chief constituents. The composition of creasote varies 
with its origin. Carbolic and cresylic acids occur in pine wood 
creasote. Guaiacol predominates in Rhenish creasote. Morson's 
English creasote consists chiefly of creasol, and boils at about 
422° F. Creasote is sparingly soluble in water; it is insoluble in 
glycerine, whereas earbolic acid is very soluble therein; it 
possesses a smoky taste and smell, and is a powerful antiseptic ; it 
preserves animal matters without causing disintegration, as 
phenol is apt to do, and is less powerfully caustic than the latter. 
Creasote is miscible in all proportions with alcohol, ether, benzine, 
chloroform, acetic acid, &c., like phenol, with which it is often 
adulterated. According to Messrs. Martindale and Westcott, 
there are two kinds of creasote, the hydrated and anhydrous. 

^ gramme exposed to the aii* under the same cii'cumstances 
as the phenol, at 48° F., lost 0*0090 gramme in 2, and 0*0113 in 4 
hours ; another 0'60 gramme placed under a bell glass with sul- 
phuric acid lost 0*0084 gramme in 2 hours and 106 in 4 hours. 
It thus appears, that creasote is somewhat more volatile than 
■phenol, but still is of very slight volatility. 

The chemistry, therefore, of creasote is very difierent in some 
particulars from that of carbolic acid. 

Properties. — Stimulant, astringent, styptic, and antiseptic; it 
coagulates albumen and whitens the skin. In these respects it 
resembles very closely carbolic acid. 

It passes through the body unchanged, and may be detected by 
its odour in the blood and intestines ; it also makes its way readily 
into the urine, which sometimes becomes darkened, owing, it is 
stated, to the presence of carbolic acid. 

Administration,- — When it is desired that the creasote should 
reach the air passages and lungs, the most effectual methods are : 
by oro-nasal respirators when the vaporization is aided by an 
increase of temperature ; by the spray producer, by the appa- 
ratus for the coDcentra,ted vapours, or in tbe steam of hot 
water. 

For the inhalation of Vapor Creasoti, the Pharmacopoeia directs 
that * 1 2 minims of creasote be mixed with 8 ounces of boiling 
water in an apparatus so arranged that the air may be made to 
pass through the solution for inhalation.* As I have shown, this 
proceeding is of very little value. 
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Doses. — With reapect to the quantities of creaaote that sho\ild 
be used, these should bo less than ia the case of carbolic aciJ, 
although usually considerfthly more than is generally employed, 
particularly when the vapour is inhaled fiBm oro-nasnl reapirjitors. 
For inhalation from a medicated respirator, if artificial heat be em- 
ployed, from 5 to 10 minims ; with the vapour of hot water by 
means of an apparatus by which the tempemtm 
(rtin«(f at a given point, from 10 to 20 minima; and for inbaJa- 
tion by means of a spi'ay, a qiiantity of the solution should be 
inkiled contriining 3 to 6 minims of creasote. 

Indicatiotis, — The medicinal properties of creasote approxi- 
mating so closely to those of carbolic acid, the indications for its 
employment are almost the same, though there seem goo 
practical reasons for giving the preference to creasote i 
following affections ; in moat winter coughs, in whooping-cough, 
in chronic bronchitis with profuse expectoration, in bronchiectaaii 
with abundant and offensive secretion, and in lung g; 

Ore»oline. 

This is obtained from eresol, which is itself obtained fivm 
creasote; it is closely allied in its properties to cai-bolic add. 

Bemsinum. 
n oily, carhonaccouH, inflainmable s 
the light oil obtained in the distillation 
a colourless, ati'ongly reft acting oil ; speci Go gravity 
and boila at 176° F. It possesses a strong and 
is insoluble in water, but readily soluble in alcohol 



Benzine, or benzol, 
stance, CeH,;. 
of coal tar. It 
0-S5 at 60' F. 
peculiar odour. 

and ether, and it dissolves sulphur, phosphorus, bromin^ iodine, 
and a variety of other substances. 

This oil must not be confounded with the benzine or benzoline 
obtained by the fractional distillittion of crude petroleum, whitih 
boils at 170° iind which is a paraffin or a mixture of [laraffinH , 
having the formula C'nHjnyj. 

Prop^tif.e. — Antifermentive, antiparasitic, antijmtreacent, 
ftufesthetic, and antispasmodic. I 

Adminiilration. — Inhaled in the form of vajiour by means of 
a medicated respirator ; by the apparatus for toneentrated vapoura, 
or sprinkled on a jiiece of sponge or cotton-wool and inhaled hj 
the nosti-ik. For the respirator and for the ootton-wool, tho 
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quantity must be considerable, as its volatility is not very great. 
(See Table II. page 23.) 

Doses. — For the respirator 40 to 60 drops, and for the sponge 
or cotton- wool, 1 to 1^ drachm. 

Indications. — In decomposed and putrid conditions of the 
throat and bronchi ; in putrid bronchitis, bronchiectasis ; in chronic 
phthisis. * On account of its ansBsthetic and antispasmodic effect 
it has been recommended in whooping-cough * (Oertel). 

Pix Liquida. 

There are two kinds of tar, one the bituminous liquid or 
pitch obtained by the destructive distillation of the wood of 
Pinus sylvestris and other species of pine, and the other coal tar. 

The following analyses, gathered from Watts, represent their 
composition : — 

Wood Tar. — The chief liquid constituents of wood tar are 
methylic acetate, acetone, hydrocai-bons, toluene, xylene, and cu- 
mene, met hoi (a mixture of volatile oils boiling between 100° and 
265° F.), eupione, creasote, and a number of indefinite oxidized 
compounds, including picamar and capnomor. Amongst the solid 
portions are resinous matters more or less resembling colophony ; 
also paraffin, naphthalene, anthracene, chrysene, retene, pyroxan- 
thin, pittacal, and cedriret. 

Wood tar possesses powerful antiseptic properties, due mainly 
to the creasote which it contains. 

Coal Tar. — The more volatile portion of coal tar, called light oil 
or coal naphtha f consists mainly of benzine and its homologues, i.e. 
toluene and xylene, together with a number of bases containing 
carbon, hydrogen, and nitrogen, such as pyridin, <fcc. 

The less volatile oil, or dead oil, contains phenol and cresol; also 
aniline, picoline, chinoline, and other volatile bases, and a number 
of solid hydrocarbons, including naphthalene, anthracene, chrysene, 
<fcc. Tars from peat and lignite are intermediate in composition 
between wood tar and <K)al tar. Coal tar has great value as the 
source of aniline colours, and of phenol, picric acid, <fcc. Heavy 
coal oil or dead oil is remarkable for its antiseptic properties, and 
is commonly used for the preservation of timber, &c. 

It appears, therefore, from the above analyses, that wood tar 
and coal tar differ considerably in their composition, and doubt- 
less also to some extent in their medicinal properties. The first 
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kind owes ite nctivity mainly to the presence of creasote, and the 
second to carbolic add or phenol, which as a germicide i 
powerful than creasot«. 

Liquor carboiiis detergens is an alcoholic solution contaismg 
all the constitiueutsof the tar, including benzine, naphtbol, toluene, 
and phenol. 

Of the many constituents of liquid pitch some are soluble ia 
water and others DUI7 in rectified spirit. Tar water ia maJa 
by stirring a pint of wood tar with h gallon of water for 15 
minutes and decanting the liquid, Eau de goudron of tLo French 
is prepared by digesting 1 part of wood tar with 30 of water for 8 
or 10 days. 

Pitch ia the solid resinons matter obtained by the distillation 
of the liqnid pitch ; there are three kinds, Archangel and Swedish 
pitch, and that obtained fi-om coal tar. Pitch is chiefly u 
the form of pilla, which are said to have the effect of increaeiog 
the weight of the body. 

There is utill another form of what may be termed liquid 
pitch ; oil of cade, oleum cadinum, obtained by the dry distills^ 
tion of the wood of Juniperua oxycedr.us. This i& much lesa dis- 
agreeable in smell aud taste than ordinary liquid wood tar. There 
are some other species of tar which are imported from Germany, 
but which are chiefly employed in skin affections, as oleum betuln 
pyroligneum, or birch tar; oleum fagi pyroKgneum, or beech tar; 
and oleum rusci pyroligneum, or butcher's broom tar. 

Properties. — Diuretic, stimulant, aatringent, and aniiseptic, ex- 
erting a special influence upon the mucous membrane of the bronchi. 

Adminislration.^'M.a.y be inhaled in the form of fumas or aa 
an aqueous or feebly apiritaous atomized spray. If the fumes 
of hot tar be inhaleil, then cai'e must be taken to neutmlize 
with cai'bonate of soda any acetic acid present in the tar before 
using it. The tar, after neutralization, may be employed either 
diluted or undiluted. It ia always beet to dilute it with water, aa 
in this state it maybe used fora longer [>pnod,and when nndiluted 
it quickly dries up and is apt to burn. It should bo heated 1^ means ■ 
of a spirit lamp. 

Tivr water is too wetik to be employed in most case.s as a spray. 

Most of the apparatus recommended for generating the fumes 1 
of tar are cumbrous and unsuitable. In some cases it is advised | 
to pUce the tar in an iron saucepan on the fire, a somewhat , 1 
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dangerous proceeding in the case of so inflammable a substance. 
For the direct inhalation of the vapours the following simple 
arrangement will suffice : — In a porcelain evaporating dish about 4 
inches in diameter, and holding about 10 ounces of liquid, from 1 
to 2 ounces of tar should be placed with 6 ounces of water. This 
should be put upon a thin sheet of copper, perforated in the centre 
to receive the dish, both being made to rest on a stand with a 
lamp beneath the dish ; over this latter a funnel of glass, tin, or 
other suitable material, even of stout paper, is placed for the con- 
centration and conveyance of the vapours. If hot water be added 
to the tar in place of cold, the fumes will be developed in a few 
minutes after lighting the lamp. 

For charging the air of a rooxQ, a somewhat similar apparatus 
may be used on a larger scale; the porcelain dish must have a 
diameter of 8 or 9 inches, and the funnel of course is dispensed 
with. If it be desired to slacken the rate of the evapoiation of 
the water, the dish may be placed on one of the open copper 
water baths so much used in every chemical laboratory. 

Doses, — For the vapour 1 to 2 ounces of tar in water. The 
inhalations should be repeated 2 or 3 times a day. 

Indications. — It is indicated in chronic affections of the mucous 
membranes of the organs of respiration, with profuse secretion, 
either with or without decomposition or ofiensive odours; in 
chronic bronchitis, and bronchiectasis. It has likewise proved 
very beneficial in laryngeal and in lung phthisis. Both Dr. Ringer 
and Dr. Murrell have found tar administered in the form of 
2-grain pills every 3 or 4 hours to be extremely effective in winter 
cough, and in diminishing the proneness to take fresh colds. If 
these pills are so serviceable, there is no reason why the fumes 
should not be equally beneficial. If the remedy be employed 
too frequently, it may prove over stimulating and occasion head- 
ache, and lessen the secretion too suddenly. 

Salicinum, Afiidum Salicylicum, Sodce Salicyla^, 

Salicin is a neutral crystalline glucoside, obtained fiom the 
bark of Salex caprea and other species of Willow, from th« bark of 
the Poplar, and from the flower buds of Meadow Sweet. Treated 
with strong sulphuric acid a bright red colour is developed. 1 
part requires 20 of water for its solution. 

Salicylic add is obtained in two ways : artificially, by passing 
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cnjboiiic acid througli a. strong solution of carbolic acid and catist^ 
»odii at a. bigb tfimpeL'ivture, tLe ealic;lftt« of aoda, ttiua farmed, 
teing decomposed by the addition of a strong acid; or naturally, 
fiBm the decomposition of salicylate of methyl, present in oil of 
Winter Green, GauUhmia procumbent ; this is treated with 
caustic soda, distUled, and the distillate decDiapoii«d with hydro- 
chloric add. The natwral acid, which is considered the best, ia 
prepared from salicin or from the oil of winter gi'een. 

Very insoluble in celd water, but readily soluble in 9 parts of 
boiling water and in I'ectified spirit ; hut little soluble in oUve oil 
or glycerine. Its solubility is greatly increased by the addition 
of ace'ate of potash or borate of soda. This acid gives rise to a 
violet colour with persalta of iron, and this is the test whereby 
it ia readily distinguished. 

It quickly makes its way into the urine, as salicylol, ealicyl 
hydride or oil of apinea ulmaria, when it gives with persalta of iron 
a purple red colour. 

StdieylaU of Soda,. — An alkaline salt, soluble in equal parta of 
water and ia 4 parts of rectified spirit. 

Properties.Saiicin ia very similar in its action, to aolpliate of 
quinine, but it ia a leas powerful tonic ; is antipyretic, antiperiodio, 
and antiseptic J less effectual than carbolic add as an antiseptic. 
In large doses, frequently repeated, may produce dulncssof hearing 
and even temp(wary deafness. 

SaltBi/Uo id ctrf.— Similar to those of salicin, hut is said t-o be 
more powerful as an antipyretic and three times as effective as 
carbolic acid in the prevention of fermentation. It ia less tonic, 
however, than salicin, and sometimes even acts as a depressant. 
Both as a tonic and antipyretic, inferior to qiiinia. 

Saliai/late of Sot}a. — Somewhat leaa powerful than the acid, 
especially aa an antiseptic. 

AdjniiUstralion.—lAke so maay of the other medioamente 
employed in lung inhalation, being non-volatile, salicin and its 
preparations cannot be used with an oro-nasal inhaler, but must 
be in the form of an atomized solution. In some cases, salicin and 
salicylate of ooda are to be preferred to the acid, on account of their 
gi-eater eolubility, 

I)osea.-~Sa.\icin and salicylic add, 5 to 10 grains, and salicylate 
of soda, 10 to 20 grains, in 1 oz. of water as sprays. 

7niiico(«o-«».— Employed principally in affections of the throat 
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and Inngs, mainly on accx)unt of their antiseptic and antipyretic 
properties, and may be used in many of the same cases as carbolic 
acid and creasote. By their antiseptic property they will often 
correct foetor of the breath and of the expectoration. 

B^rthold has employed the acid in stomatitis or thrush; he 
dissolved one part in a little alcohol, making up with water to 
250 parts. 

Dr. Hunt has found salicylate of soda very effective in acute 
tonsillitis^ between which affection and rheumatism a connection 
may often be traced. 

The powder of salicylic acid, combined sometimes with bismuth, 
has been advantageously inhaled through the nostrils in cases of 
foetid coryza and hay fever. 

Acidum, Boraci^mm, 

This acid is soluble in the proportion of 1 part in 30 of cold 
and 3 of boiling water and in 4 parts of glycerine. 

Properties. — Antifermentive, antiseptic, and non-irritant, but 
inferior to carbolic and salicylic acids in power; it is said, however, 
to be equal to benzoic acid. It does not destroy the action of 
pepsin, ptyalin, or pancreatin, and thus it does not prevent the 
conversion of starcAi into glucose. 

Administration. — Must be inhaled in the form of a spray, 
fiom 10 to 1-5 grains being employed for each application, dissolved 
in about 2 drachms of glycerine and 6 of water. 

Indications. — Has been specially recommended as a solvent for 
the false membrane of diphtheria by Dr. Simpson, of Highgate. 

Sodce Biboras, 

Found native in several parts of the world ; made in Tuscany 
by neutralizing the boracic acid which occurs in l^e lagoons, with 
carbonate of soda. Soluble in 22 parts of cold and 2 parts of hot 
water and in equal parts of glycerine ; insoluble in alcohol and 
becomes solid when mixed with mucilage ; glycerine also aids its 
solubility in water. It is slightly alkaline. 

Properties. — Antacid, diuretic, refrigerant, antiseptic, anti- 
fermentive, checking the action of diastase, emulsin, myrosin', and 
also yeast. Sedative when applied to the mucous membranes. 

Administration — 'Not being vaporizable at ordinary tem- 
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peraturea, it must be iubaled in the form of an atomized litjiiiil, 
some 10 to 30 graiuH being dissolved in about 1 ounce of a, 
mixture of glycerine and water for each inhalation, which should 
be frequently repeated. Boi'as is frequently used mixed with 
Bugar oi- honey in aphthae and aupei-ficial ulcerations of the mouth, 
throat, and pharynx, 

Indiealions. — In superficial exeoriatjoos and ulcerfttiona, aa 
in aphthie of the thi'oat; in thrush j in catarrh attended with 



CMnoUnum. 

May he obtained as a derivatiye from quinine or dnchonine, of 
it may he prepared synthetically. It forma salta with tartaiic 
and salicylic acids. The tartrate is a powerful antiseptic and 
germicide. A 1 per cent, solution completely destroys the coagu- 
lability of the blood, and weaker solutions render propasiiting lliiids 
sterile. 

Properties. — Antiseptic, germiciJe, and powerfully antipyretic. 

Adininistration. — Both chinoliiium aud its tai'trate may be em- 
ployed BS sprays. The dose of the formej' is from 3 to 4 minima 
for each spray dissolved in a little spirit aud made up with water 
to ^ ounce, or a 5 per cent, solution may bo applied directly to 
the throat by means of a camers-hair brush. The dose of the tar- 
trate is 5 to 10 grains in \ ounce of aqua chloroformi. 

Indioiitioitir. — Checks the onset of dangerous symptoms in 
diphtheria, and is said in many cages to.cause the oiembratie to )>B 
thrown off in 24 hours. 

TbeaboveparticularaaretAkenfrom the ' Exfciw Pharmacopoeia ' 
of Meters. Martlndale and Wegtcott. 

Oxidizing Antiseptics. 
Potasste Pfrmatiyanas. 
1 part of this add is soluble in 16 parts of |iiire distilled wntor. 
Prapertiig. — It is a powerfti! osidizer, and attacks very ener- 
getically all organic substances. It consequently arrests fermen- 
tation and putrefaction, and is also an effective deodorizer. Its 
action when applied to moist oi^anic surEices, as to mucous mem- 
branea, is so energetic that its oxidizing power is speedily destroyed 
and the application has to he frequently renewed. If applied in a 
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too concentrated condition, it may exert irritant and even caustic 
eflfects. It is very destructive to bacteria. 

Administration. — In the form of an atomized spray. From 1 
to 2 grains dissolved in ^ to 1 ounce of water may be used at each 
application, the inhalation being frequently repeated in the more 
severe cases. 

Indications. — It is in certain affections of the throat that this 
remedy is the most effective; those in which the secretions are 
putrescent, purulent, and offensive, or in which false membranes 
have been thrown out, especially in diphtheria. It is said to be 
useful in whooping-cough and in putrid bronchitis, but there are 
other remedies which are generally to be preferred in these cases. 

Stimulant, Balsamic, and Antiseptic Kemedies. 

Thyw/us Vulgaris. 

Thymol is a camphoraceous body contained in oil of thyme, 
but obtained principally from the fruit of Ptychotis Ajoican. It 
has been synthetically prepared from cuminol, a constituent of 
cumin oil, and is a solid crystalline substance with a pimgent 
'aste and aromatic odour. It melts at 111*2° F., and does not 
easily resolidify unless touched by a solid body or a crystal of 
thymol. It boils at from 428° to 446° F. ; it is shghtly heavier 
than water; in the fused state rather lighter. It is but little 
soluble in water, requiring about 800 jwrts for solution. Thymol 
is a powerful antiseptic, its preservative power being ten times as 
great as carbolic acid, according to Buchholz, and four times as 
grent, according to Willmott. 1 in 2000 parts of water, according 
to Buchholz, prevents the development of, and 1 in 200 parts 
arrests the growth of, bacteria. Lewin states that 1 in 1000 
parts of water acts as a very powerful antiseptic, that it arrests 
fermentation in a solution of sugar and yeast better than either 
carbolic or salicylic acid, and that it also arrests the putrefaction 
of animal matters. It acts as a caustic on the lips and mucous 
membrane, but does not irritate the skin like carbolic acid. It 
is soluble in ether, strong acetic acid, and in its own weight of 
rectified spirit, but is very sparingly soluble in glycerine. 0*5 
gramme exposed to the air at 48° F. gained 00003 gramme at the 
end of 2 and the weight had not altered after 4 hours. In an 
experiment in dry air under a bell glass, there was also no altera- 
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tion of weight oven at the end of i bourB. These figures show 
that thymol is not volatile at a temperature of 48° F. 

PropertUi. — Stimnlant, powerfully antiseptic, anttfermeative, 
and (intipntrefiiotive. 

AdmmiMlrafion. — Although thymol popsesaea scarcely any vola- 
tility at ordinfti-y temperatures of the air, yet when melted and in 
the fluid state it rapidly volatilizes. It may be inhaled in the 
vapour of hot water, or as a spray from its solution in cold water 
coutaining a small portion of rectified spirit. The vapour may be 
inhaled either by means of the globe inhaler aided by the water 
buth, or perhaps still more conveniently by the apparatus for the 
inhalation of concenti-ated vapours. For diffasing the vajronr of 
thymol in the air of the room occupied by an invalid, the chamber 
inhaler No. 2. may be employed. The heiit used to melt and 
volatilize tbyraol should be no more than is absolutely necea3n.ry, 
or tiie vapours may be too rapidly diffused and so become irri- 
tating. 

Doses. — For the globe inhaler 5 grains of thymol ; for the 
apparfttns for concentrated vapoui-s 3 grains, and for the chamber 
inhaler 40 to 60 grains; for the vapour of hot water 5 to 10 
grains and for the spray 3 grains of thymol. 

Indications.^-in dry naaal catarrh; in ansemia of the throat ; 
inrelaxed throat; in aphonia; in chronic bronchitis wilh offensive 
expectoration ; in tubercular affections of the larynx, branchi, and 
lungs unattended with inSammation or great initation; and in 
diphtheria. 

Okfiin Terebintkina. 

Oil of tiiipentine is obtained from the resinous substance which 
Exudes from sevei'al species of pine or fir, notably Pinna Bylvestris, 
P. palustris, P. twda, and P. pinaster. It is imported chiefly from 
America and France. It has a specific gravity of 0'864, mixes 
readily with other oils, is solublts in alcohol and ether, and is an 
excellent solvent for many bodies, including resin, fats, sulphur, 
and phosphorus. Ordinary oil of turpentine contains resin, from 
which it can be separated by distillation ; the proportion of resia 
increases if the oil be kept for a long time. It passes unchanged 
into the blood, and may be detected therein and in the cutaneous 
excretion ; but by the time it hau reached the bladder it has under- 
gone some chemical changes, and the urine has acquimd a fragrant 
odour, which has been compared to that of violctji. 
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Properties. — Stimulant, astringent, diuretic; applied to the 
skin, counter-iiTitant, rubefacient, vesicant; in large doses pur- 
gative. 

Administration, — May be employed in the form of vapour or in 
that of a spray. If as vapour, by the globe inhaler and water 
bath, or the apparatus for concentrated vapours (see Table, 
page 23). If employed as a spray, the oil must either bo dis- 
solved in a little rectified spirit, or it must bo suspended in 
water by means of mucilage. Since the odour of turpentine is 
much objected to by many persons, recourse may be had to the 
milder and pleasanter oleum pini sylvestris or ol. juniperi. Oleum 
pini sylvestris, or fir-wood oil, is obtained by the distillation of the 
leaves of Pin us sylvestris. It has a specific gravity of 0*868 and 
an agreeable and refreshing odour, on which accouut it is much to 
be preferred to turpentine. May be employed in the same manner 
and in the same doses as turpentine. 

Doses, — ^For the spray 10 to 20 minims in mucilage, for the 
globe inhaler and for the apparatus for concentrated vapours 30 
to 40 minima, repeated as may be required. 

Indications. — Mainly employed for its stimulant and astringent 
properties. It is specially indicated in chronic bronchial affections 
with relaxed mucous membranes and profuse secretion; in hae- 
morrhage of the lungs, whether it be in small quantity or profuse, 
and in that of phthisis. If profuse, the larger and even 1- drachm 
doses should be inhaled in the form of spray, and repeated in an 
hour or so, according to the case. 

The inhalation of turpentine requires to be canied out with 
great care, in consequence of its irritating after-effects, which may 
set up acute inflammation of the bronchi and even lungs. 

Terehena. 

Terebene is obtained by the action of sulphuric acid on oil of 
turpentine and subsequent distillation. Unlike turpentine it 
possesses a very agreeable odour and is colourless, this last par- 
ticular serving to distinguish it from less pure preparations of 
terebene. 

Properties, — Stimulant, antiseptic, deodorant, and disinfectant. 

Administration, — May be inhaled by means of the globe 
inhaler, or in the vapour of hot water, or as an atomized spray. 

Doses. — For inhalation in hot water, 30 to 40 minims; and 
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for the api'ay, 5 to 15 miaims suspended in I ounce of water 
containing mucilaje. 

Indienliofu. — The samft na those for oil of turpentine. If ad- 
miniatPred internally in 6-niinim doses, it is snid to destroy the 
infectiTB properties of the sputa of phthisis when swallowed, and 
to lessen the risk of intestinal complication. 

Euealyptua glohvius. 

The leaves of the above, as well as of the other species of 
eucalyptus, ai'e studded with glands which are filled with a volatile 
oil having a sp. gr. of about 900. It possesses a, peculiarly 
grateful and penetrating odouv, whiiih is evolved from the leaves 
wliile ou the trees, and still more freely when they huve been 
gathei"ed and catefully dried out of the sun. The oil is obtained 
by distillation, and contains a terpene, boiling at 150° to 151° F,, 
and another terpene called euoalyptine, boiling at 172° to 175° P., 
together with cymene (OmHn), anda camphor-Hke body, C,oH|gO. 
The firat-oamed terpene is present in small amount only (Faust 
and Homeyer). According to Cloez, eiicalyptol is a mixture of 70 
per cent, of eucalyptine and 30 per cent, of cymene. 

Properties. — Slimiilant, antispasmodic, febrifuge, and anti- 
septic ; ozonizes the oxygen of the air. It is said to be three times 
as powerful as carholic acid in preventing the development of 
bacteria. ' It lowers refles excitability by acting- on the cord and 
its prolongations, it induces the temperature of the body somewhat 
in health, and has a very decided antipyretic influence on the 
septic fever produced artificially in doga by the injection of putri- 
lage into their veins ' (Garrod). It lessens secretion from mucous 
membranes, impiovea its quality, and aids the expectoration. 

Of the oi! of eucalyptus received into the system, part escapee 
by the breath, while a smtiU poi'tion appears unchanged in the 
urine, and it seems probable that a fm-ther portion enters the 
bladder in an altered condition.. 

Aitminutralion. — -Although oompiratively volatile at ordinary- 
temperatures, yet it is not sufficiently so for inhalation unless the 
volatility be aided by heat. The globe inhaler and water bath, 
the apparatus for concenti-ated vapours, or the chamber inhaler 
No. 2 should therefore bo i-ised (see Table 2, page 23). But the 
oil may also be iuhaled in the form of spray, it being dissolved 
in a little spirit and then diluted with water. For the globe 
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inhaler 30 to 40 drops, dissolved in spirit and water, will usually 
be sufficient for each inhalation; for the apparatus for concen- 
trated vapours 20 to 30 drops; for the chamber inhaler 1 to 2 
drachms; for the spray, 10 to 20 minims of the oil, and of the 
tincture of the leaves from 30 to 40 minims. The tincture is 
prepared by macerating 1 part of the fresh leaves in 2 of rectified 
spirit. A very pleasant way of imparting the odour of eucalyptol 
to the air of the room, is to place from 1 to 2 ounces of the coarse 
powder of the leaves in a shallow dish, changing the powder every 
other day. 

Indications. — In aphonia ; in relaxed conditions of the mucous 
membrane of the throat; in chronic catarrh ; in chronic bronchitis 
with abundant secretion ; in chronic phthisis. 

Cuheba Officinalis, 

The unripe and dried capsules of cubeb pepper contain a vola- 
tile oil, to which the odour and taste of cubebs are due, a crystalline 
principle, cubebine, similar to piperine, and resin derived from the 
oxidation of the oil. The preparations best suited for inhalation 
are the volatile oil or the tincture, which contains all the active 
constituents of the pepper. 

Properties, — Diuretic; stimulant to mucous membranes, and 
expectorant. 

Administration, — As an atomized spray, vapour, or as fumes. 

Doses, — Of the oil, from 5 to 15 minims dissolved in spirit 
and made up to ^ or 1 ounce with water, or the oil may be sus- 
pended by means of mucilage ; of the tincture, ^ to 1 drachm in ^ 
to 1 ounce of menstruum ; as sprays; as vapour, 20 to 30 minims 
in a globe inhaler with water bath. Savar's cubeb cigarettes 
consist of cubebs, stramonium, and cannabis. 

Indications, — Very useful in subacute and chronic catarrhs, 
promoting expectoration and so lessening cough. In catarrhs 
associated with emphysema ; in chronic bronchitis ; said to be very 
serviceable in croup, the false membrane quickly disappearing 
under its use. 

Camphora officin>arum, 

A concrete, volatile oil slightly soluble in water, forming 
camphor water, but freely in spirit, spiiit of camphor ; in acetic 
SLcid ; in volatile and fixed oils, but not in alkalies. 

o 
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Propfrliss.- — Dioptoretio, stimulant, afterwards sedative, ttntit 
spasmodic, antiseptic ; lowers the pulae and terapeiutuce in sep- 
ticeemia. 

Administration. — In powder, in vapour, or as an atomized 
apray. 

i>oseg.— Of the spirit, 10 to 30 mininiH as sprays in almond 
emulsion, milk, or mucilage; of the compound tincture, or pare-- 
goric eliKLT, which contains opium and bennoic acid as well aa 
camphor, from 15 to 30 minims. 

For the inhalation of the vaponr of camphor, an oro-nasnl 
inlialer may be employed charged with the spirit, or the camphor 
may be inhaled in the vapour of hot watev. For vapour inhala- 
tion the comyHDund tincture should not he used, as the opium 
tilts is non-volatile, and it is hest suited for use as a apniy. Of 
the powder of camphor, 1 to 4 grains insufflated. 

A very simple way of inhaling camphor was suggested by 
M. Raspail ; the coarsely powdei-ed camphor should be placed ii 
I.ii^ge quill or piece of cane, loosely closed at each end with a little 
cotton-wool ; one end of the tube should then he introduced into 
the mouth or nose and the air strongly inspired. 

TndicatioTis. — The inhalation by the nostrils of the powder of 
Rlmphor, or of a strong camphorated aprav, will sometimes stop colda 
in the head, if employed at the outset; or if it does not arrest 
them, it wUl frequently give much relief. Tn aphonia, in hoarse- 
ness, in spasmodic affections of the organs of respiration, in 
whooping-cough, and in the coughs of bronchitis and phthisis. 
' Camphor inhalations are sometimes useful in that ti'oiible- 
some chronic eomplaiut characterized by seizures of incessant 
pneezing and profuse watery running at the eyes and nose, the 
patient remaining well in the intervals. TLie Httacks may occur 
daily, beginningearly in the morning, and may last for a few minutes 
only or may persist fur several hours ; and they may occur at any 
hour of the day, recurring several times daily. Sometimes several 
days intervene between the attacks, which may last 2i hours or 
even longer. They are generally accompinieil by severe frontal 
lieailache, and in some instances an itching of a point inside the i 
none, denotes the imminence of the attack. This affection lasts Fot ] 
years ' {Ringer}, It evidently closely resembles hay fever. 

Tlie powder of camphor is sometimes inhaled as a snuff, 
with tannin, in nasal catairh or coryza. Monobromate of camphq| 
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has been found useful as an antispasmodic in whooping-cough and 
in asthma, in doses of 3 to 6 gi*ains. If employed as a spray, it 
m ly be dissolved in a little spirit made up with water to ^ or 1 
oince. 

Acidum Benzoicum, Sodce Benzoas, Ammonice Benzoas, 

Benzoic acid is obtained by sublimation from the balsamic 
resin, which exudes from incisions in the bark of Styrax henzoini, 
1 part of the acid is soluble in 220 of cold and 12 of boiling water, 
and in 4 parts of rectified spirit ; it is also soluble in the caustic 
alkalies, and borax aids its solubility, 1 part of borax and 1 of 
the acid being, according to Squire, soluble in 100 parts of water. 
The benzoates of soda and ammonia, unlike benzoic acid, are freely 
soluble in water, and are on this account in some cases to be 
preferred. 

Properties. — Stimulant and expectorant, lessening secretion 
from the mucous membranes, particularly of the bronchi and 
bladder, and retarding somewhat fermentation and putrefaction. 
The benzoates of soda and ammonia are less stimulant and act also 
as diuretics. 

In passing through the system, benzoic becomes converted into 
hippuric acid, in which form it is excreted by the kidneys and 
appears in the urine. 

Administration. — Employed in the form of the free acid, or 
more frequently as benzoates of soda or ammonia, or the balsamic 
resin benzoin itself may be used. These preparations are usually 
inhaled as sprays, or in the vapour of hot water. In the case of 
the spray, the solubility of the resin requires to be aided by warm 
water or by a little alcohol. 

Doses. — From 3 to 5 grains of the acid in 1 ounce of the 
menstruum for each spray, and 5 to 10 grains of benzoate of 
ammonia in 1 ounce of water ; but the amount of benzoate of soda 
used is very much larger, from 100 to 300 grains per day, the 
quantity of the solvent being of course very greatly increased; 
Oertel states, that from 1000 to 1200 grammes of a 5 per cent, 
solution of benzoate of soda can be inhaled without any ill effects, 
but that as a rule, when there is a large amount of decomposing 
secretion to be dealt with, from 200 to 500 grammes of a 5 to 10 
per cent, solution may be used, though *for complete cleansing 
and disinfection of the affected parts as much even as 1000 

02 
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grammes (^ISiOO grains) or more may be neceasary,' Notwith 
Btandiog the emplojment of so lurge a quantity, the results I 
obtaiaed are sometimes negative, but still lie regards the remedy J 
as aboat equal in antiseptic power to salieylic acid and thymol^ I 
though inferior to carbolic acid. 

It is questionable how fiir it is correct to apeak of the inbala^ I 
tion of such large quantities of a medicated solution, of which it is I 
obvious that only a very small portion can make its way into I 
the lungs, and that by far the greater part must be swallowed. \ 
If the attempt be really made to inhale so lai'ge aquantity of fluidj , 
then the operation must necessarily extend over several hours. 

For the inlialatioii of beuzoate of ammonia in vnpour, from 2 
to 40 grains should be added to lOouncesof hot water in an eclectie | 
inhaler, a uniform temperature being maintained, 

When benzoin itself is inhaled as a spray, 20 grains must h» I 
dissolved in a mixture, consiating of a very small quantity ot liquor j 
potassse, a little alcohol and water. If used as a pastille, the for- I 
mula of Roomier as given by Oertel nnay be adopted ; vegetable ' 
charcoal O'S, benzoin 0'25, iodine O'l, balsam of Tolu 0*05, nitrate 
of soda O'l gramme. 

Indications. — Since benzoic acid and its compounds ai-e stimu- 
lant, expectorant, lessen secretion, and prevent putrefaction, they 
are remedies which may be advant^eously employed in cases 
in which there is profuse secretion and expectoi-ation, either with 
or without offensive odour. In whooping-cough, chronic bron- 
chitis, bronchiectasis, and in chronic phthisis; in diphtheria, i 
which ease the J^pray should be of considerable strength and should J 
be freely used. 



Balsxuio Eeuedies. 
BaUamum Peruvianum. 
Babam of Peru transudes fiom incisions in the trunk o£ 1 
Mijroxylon Pereira. According to Fremy, black Peru balsam is 1 
composed of variable quantities of a volatile oil, cinname 
cinnamate of benzyl, meta-cinnamein, a crystal lizable substaoce I 
isomeric therewith;' cinnamic acid, and resin ; it also contains aty- I 
racin or cinnamate of cinn^l, freely soluble in rectified spirit. 

/•roperfte*.— Stimulant and expectorant, acting especially od 1 
s membrane, lessening the secretion therefrom. 
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Administration. — May be inhaled as an atomized spray, which 
may consist of a spirituous solution oi: an emulsion with mucilage. 
Only as much spirit should be used, as is necessary to dissolve the 
balsam. 

Doses, — For the spirituous solution or for the emulsion, 10 to 
20 minims of the balsam in 1 to 2 ounces of water. 

Indications, — Chiefly in chronic affections of the organs of 
respiration accompanied by excessive secretion; in chronic 
catarrhs, in chronic bronchitis, and in asthma. 

Balsamum Tolutanum, 

Balsam of Tolu exudes as a soft solid of an aromatic and 
balsamic odour from incisions in the bark of Myroxyhn tolui- 
ferum. Balsam of Tolu is a mixture of volatile oil, free acid, and 
resin. The oil is a mixture of tolene and cinnamein, according to 
Deville, but according to E. Kopp and Scharling, the oil consists 
wholly of tolene. The free acid is cinnamic acid only, according ' 
to Fr^my and E. Kopp, or a mixture of cinnamic and benzoic acids 
according to Deville and Scharling. E. Kopp considers, that the 
benzoic acid is a product of decomposition and does not pre-exist 
in the balsam. 

Administration, — The balsam, the syrupy and the tincture may 
all be used as sprays. 

Doses, — Of the syrup as a spray, from 1 to 2 drachms in 1 
ounce of water, and of the tincture as a spray ^ to 1 drachm in the 
same quantity of water. 

Properties and Indications. — Nearly the same as those of Peru- 
vian Balsam. 

AmmoTtliacmn. 

A gum resinous exudation from Dorema ammoniacum ; 
sparely soluble in water, with which it forms a white emulsion. It 
contains neither benzoic nor cinnamic acid, but according to 
Buchholz consists of — resin 72,. soluble gum 22*4, bassorin 1*6, and 
4 per cent, of insoluble matter. 

Properties. — Stimulant, antispasmodic, and powerfully expec- 
torant. Possesses but little action on the nervous system, in which 
respect it diflei's from assafoetida. 

Administration, — ^ to 1 ounce of the mistura ammoniad as an 
atomized spray. Apt to nauseate in large doses. 



bai^amic remedies. 

Tjidiealions. — In chronic catarrh, and hronchitia with profiiBB 
secretion, and when unattended with fever, Kipecially when these 
affections occur in advancing age. In asthma with wheezing. 

AsaaJ'tetiJa. 

A gum resiiions exudation from incisions in the root of Nartliex 
atsa/cetida. It contains no benzoic or cinnamic acid, but conaist« 
of resin 65, soluble gum 19-4, bassoiin ir2, volatile oil 3'6, 
sulphide of allyl, the most important constituent, and malate of 
calcium 0-3 per ceDt. It forma an emulsion with water. 

Properties. — A powerful nervine atirauiant and antispasmodic 

AdminiMtration. — As a aprajj'the emulsion, the tincture, or 
tiie resin may be used. 

Doses. — Of the emulsion from ^ to 1 ounce and of the tincture 
from ^ to 1 di-achm in ^ to 1 ounce of water. Of the gum resin 10 
to 30 grains, suspended in mucilage. 

iTidicaliong. — In spasmodic and nervous affections of the organs 
of respiration, in hysterical aphonia, in whooping-cough and Hpas» 
modic asthma with wheezing or chronic bi-onchitia. Dr. Garrod 
is of opinion, that the value of the drug is chiefly due to the vola- 
tile or sulphur oil which it contains, and which is not present in 
either ammoniacum. or galbanum. 

GaUtaaum. 

A. gum resin obtained from an umbelliferous plant, Ferula 
go.IbariiJlua; it contains neither benzoic nor cinnamic acid, but con- 
sists according to Meissner of a volatile oil, said to he isomeric 
with oil of turpentine 3-4, of resin 65'8, gum L'7-6, mucilage I'S 
per cent., and insoluble matter. 

Properties. — ' Supposed to act as assafcetida, but to be much leas 
powerfully antispasmodic. Glalbanum is probably more allied to 
ammoniacum in its action, and may be given as a stimulating expeo- 
torant.' Garrod. 

AdminiBlraliori. —Inha.\Bd as a spr.iy, from 10 to 30 grains 
being rubbed up with 1 ounce of water for each inhalation. 

Indications. — In chronic bronchitis and other affections of the 
'mucous membrane of the air passages, in which a stiuiulant expec- 
torant ia indicated. 

Olfa EsseniiaJin. 

A great variety of essential oils are occaMionally employed ia 
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lung inhalation ; they nearly all act upon the same principle as the 
fir-wood oils, namely, that of the stimulation of the mucous mem- 
brane. The principal of these oils, of which it is unnecessary ta 
give any detailed account, are the following : — 

Oil of aniseed, a mild stimulant ; of cajaput, a more decided 
stimulant; of sweet flag, a powerful stimulant; of carraway, a 
gentle stimulant; of cloves, a strong stimulant; of cassia and 
cinnamon, both mild stimulants; of juniper, a decided stimulant, 
it being also diuretic ; and of marjory, rosemary, sage, aU stimu- 
lants. 

Nervine Stimulants. 
Calds Hypophosphis, Sodce Hypophosphis, 

These salts consist of phosphorus in combination with lime 
or soda. Subjected to a red heat they emit phosphuretted hydro- 
gen and become inflammable. They possess to a considerable 
extent the properties of phosphorus itself, only that they are les 
stimulant and irritating. The lime salt is soluble in 8 parts ot 
water, the soda salt in 2 parts of water and 2 of glycerine. 

Properties, — Nervine stimulants, tonic and alterative, increasing 
appetite and promoting digestion and nutrition. 

Administration, — (Jsually given by the stomach, but may be 
inhaled as an atomized spray. Hypophosphite of lime may either 
be given in the solid form or dissolved in a little weak hydro- 
chloric acid ; when given undissolved, it becomes actad upon and 
brought into a state of solution by the acids of the stomach ; or it 
may be given in the form of syrup, or the soda salt may be ad- 
ministered in glycerine, but the lime combination is that generally 
employed. 

Doses, — 2 grains, gradually increased to 6 or 7 grains a day, or 
3 grains 3 times a day. In large doses they may produce 
* weakness, sleepiness, headache, giddiness, noises in the ears, loss 
of appetite, colic, diarrhoea, and even bleeding from the nose and 
lungs * (Einger). Best given uncombined. 

Indications. — In nervous and general debility, in phthisis, 
in which they often lessen cough, diminish expectoration, check 
sweating, stop the diarrhcea, and, it is said, will even sometimes 
efiect a cure. 
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Calcia Phoapkaa. 

This salt is r^arded as necessary to growth and nutrition. 
is soluble in weak acids, including acetic acid, and in the ticida of 
the stomach. Its eolability in the blood is explained by the free 
carbonic acid and chloride of sodium therein contained. 

Properties. — Promotes cell growth and thus increases nutrition ; 
it forms an essentia! constituent of new tissues. 

Administration. — Should be given shortly after food, either ia 
jiowder or dissolved in an acid. 

Doaei. — From 1 to 2 grains 2 or 3 times a day. Owing to 
its little diffusive power and to the fact that it is soluble only in 
iicids, part of the phosphate administered remains undissolved and 
becomes incorporated with the fsecea. There is no utility, therefor^ 
in administering large doses. 

Indications. — In defective nutrition and cell growth, Vnlaable 
in chronic bronchitis, in chronic phthisis where there is uo con- 
siderable amount of fever, and in the diarrhcea of phthisis. 



The alkaloid of Erylhroa^lon Coca ; acts chiefly on 
Bystem, dimiuishing its sensibility, and exerts an ansestbetic effect 
on mucous membranes; this last property renders it of much 
value in some nffectiona of the organs of respiration attended with 
irritation, pain, or spasm, and also in cases where operative pro- 
cedure is necessary. 

Dose. — Of tlje hydrochlorate ^ to J grain in the form of a 
aprny. To proiiuce antestbesia of the nasal, pharyngeal, and laryn- 
geal mucous membranes, a 5 to 10 per cent, solution of cocaine, 
to be applied with a bmah. 

Alteratives. 

Arsenic is employed in medicine in the form of arseniouR ncid, 
which ia volatilized by heat, or in that of some of its salts, includ- 
ing arseniate of soda. This acid ia solulile in 100 parts of cold, 
but much more so in boiling water ; it is, however, on cooling, 
deposited in the form of the usual octahedral crystals ; it ia also 
soluble in the carbonates of soda and potassa. 
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Properties. — Externally escharotic; internally a nervine stimu- 
lant ; acts particularly on the epithelial layers of the sk'n, and 
mucous membranes ; in small doses alterative and tonic ; it is said 
to check oxidation and so lessen change of tissue. In large doses 
it is irritant. It often greatly improves appetite, digestion, and 
nutrition. 

Administration, — May be inhaled in the form of vapour or 
fumes, or as an atomized spray. The fumes of arsenious acid or 
arseniate of soda may be conveniently inhaled, by means of the 
apparatus for concentrated vapours. A piece of paper specially 
prepared, containing a given quantity of the acid or its arseniate, 
may be placed in one of the capsules, and the little lamp ignited ; 
or cigarettes may be smoked. For the spray, either liquor 
arsenicalis. Fowler's solution, which consists of 1 part of arsenic 
in 120 parts of the solution, or the liquor sodse arseniatis, which is 
of the same strength, may be used. Dr. Garrod states, that from 
his trials he has come to the conclusion that the action of arseniate 
of soda is milder than arsenious acid, less liable to produce irrita- 
tion of the mucous membrane, and equally effectual. 

Doses. — For the fumes, a piece of paper should be burned con- 
taining i to ^ grain of crystallized arseniate of soda. It is safest 
always to commence with the smaller doses, some patients being 
much more susceptible than others to the action of the remedy. 
For the spray, 2 to 5 minims of liquor arsenicalis, or of the solution 
of arseniate of soda from 5 to 10 minims for each inhalation in 
from 2 to 4 drachms of distilled water. 

Indications. — In chronic coryzi, in paroxysmal coryza, with 
or. without fits of sneezing ; in some forms of hay asthma ; in 
asthma, especially accompanied by emphysema, with much wheez- 
ing on taking cold ; in asthma with derangement of digestion ; in 
general tuberculosis; in chronic phthisis; in the diarrhoea and 
bowel ulceration of advanced phthisis. * In emphysema, arsenic 
often gives great relief to a class of emphysematous persons who 
on catching cold are troubled with a slight wheezing at the chest, 
difficulty of breathing, especially on exertion or at night time, and 
are obliged to be partially propped up in bed.* Again, * arsenic 
generally relieves the wheezing with oppressed breathing which 
affects some children for months and even years * (Ringer). 

Some of the therapeutical effects of arsenic depend doubtless 
upon its peculiar action on the epithelial structures of the skin and 
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s membranes, both of wiiich it Btimulatea, and otlieia upon 
its nervine and tonic propertieB, whereby assimilation and nutri- 
tion are increased. 

The beneficial results of arsenic quickly manifest themselves in 
some cases, while in others it is necessary that the remedy should 
be continued for several days. 

Iodine is a nou-metallic element. It is prepared from the 
ashes of seaweed, or wrack. It volatilizes at ordinary temperatures 
in the open air, especially in the presence of moisture ; it melts at 
234'6° F., and boils at from 347° to 366° P. ; the fumes are very 
irritating; it is very sparingly soluble in water, 1 in 7000 pa 
only, but is much more soluble in alcohol and ether, and in uq<ie( 
solutions of the soluble iodides and cbloriile of sodium. It resembles 
closely chlorine and bromine in its chemical relations. 

Half a gramme exposed to the air at 48° F. Io8t0'012i gi-amme 
in 2 houre and 00178 gismme in i hours; 05 gramme in dry 
ail- under a bell glass, lost 0103 gramme in 2 hours and 0145 
gramme in 4 hours. (See page 23.) 

Properties. — Locally applied, strongly ii'ntant and vesicant; 
stimulant to the lymphatics, absorbent, alteiutive, powerfuliy anti- 
putrescent, and regarded by some as a specific for the poison of lues. 

Adminietralion. — Inhaled in vapour or in solution as an 
atomized spray. There are various contrivance*: by which the 
fumes of iodine may be inhaled ; one of the most convenient for 
the purpose is that for concentrated vapours. The capsule con- 
taining the iodine must be placed upon the water bath, which 
should be gently heated; or the tinctui'O may be used, diliited 
with water ; or iodide of potassium in water, acidulated with dilute 
sulphuric acid. The addition of a little- tincture of conium will 
serve to render the vapoui-a less irritating. Care must be takei 
not to inhale the vajjoura in too concentrated a form, as in thlB 
state they are very irritating. The vapours of iodine may be 
inhaled at the ordinary temperature of the air if eitSier the ethereal 
tincture or the crystals be employed ; the first may be inhaled from 
an ordinary oro-nasal inhaler, nnd the second by placing the ciystala . 
in a small piece of hollow cane, as first suggested by Dr. A. 
Merrill, of New York, closing the ends with a lifclle ootton-wool ; 
the tube is of course placed in the mouth and lite air drawn 
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through it. Iodine is often prescribed with other remedies, such 
as carbolic acid, between which and iodine, however, chemical 
action takes place, whereby its properties are modified. The fumes 
do not become equally or widely diffused in the air, but speedily 
condense, so that when volatilized in a room and without any special 
apparatus the patient should not be far away. Again, when 
the fumes come into contact with the mucous membrane of the 
mouth and fauces, they become quickly absorbed and transformed 
into an iodide, so that if, directly after an inhalation, the saliva be 
tested with a solution of starch, it will give no evidence of the 
presence of iodine until an acid has been added, whereby the 
iodine is set free. 

Cigarettes and tapers containing iodine are also occasionally 
used, and these, if well prepared, would be likely to prove more 
effective than the inhalation of the fumes given off in a chamber 
or by an oro-nasal inhaler. It must be remembered that, owing 
to the fumes being very irritating, the dose prescribed must be 
small. 

Doses, — For the vapour or fumes, from J to ^ grain ; when 
from an uncovered plate, 1 to 2 gi-ains ; but, in place of employing 
the iodine itself, it will be more convenient to take corresponding 
doses of the tincture of iodine, which may be also used for the 
spi-ay, dissolved in ^ to 1 ounce of water. The tincture contains 
1 part of iodine in 40 of rectified spirit. 

The Pharmacopoeia contains a formula for the inhalation of 
the vapour of iodine. 1 drachm of the tincture is directed to be 
added to 1 ounce of water, mixed in a suitable apparatus, and> 
having applied a gentle heat, the vapour that rises is to be 
inhaled. The nature of the apparatus is not stated, and the term 
* suitable * is very indefinite. As ordinarily employed, the greater 
part of the tincture is of course lost. 

When the spray proves too irritating, or it is desired to bring 
the system fully under the effects of the remedy, iodide of 
potassium, 3 to 6 grains, may be substituted for the iodine, 
or the iodides of ammonium or sodium, which are less depressing. 
In many cases, iodide of ethyl or iodoform are to be preferred to 
iodine, as they are both non-irritant. 

Indications, — From what has been stated as to the properties 
of iodine, it is evident that it and the soluble iodides exert a 
remiarkable effect upon mucous surfaces, on the glandular elements 
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which these contain, as weil as on the glandular syst«m generally, 
and it is, therefore, in ailments affecting the mucous membrane of 
the ("espiratory track that this remedy often proves of great value. 

Iodine vapours, when they come into contact with the i 
membrane, become speedily converted, as already noticed, into an 
iodide and cause the discharge of a watery secretion. This 
relieves congestion and byperti'ophy, dUntea any Tiscid mucus 
which may be present, and thus promotes expectoration and 
relieves cough. 

Iodine inhalation has been found very serviceable in aphonia 
resulting from excessive use of the organs of speech ; in chronic 
and syphilitic oziena ; in chronic catarrh, and in the habitual 
catarrh of old people ; in diRCharges of a thin watery liquid from 
the nose, with fits of sneezing, such as sometimes occur in hay 
fever, iodine inhaled through the nostrils will often stop the dis- 
charge at once ; in some affections of the mucous membrane of 
the throat with unhealthy and putrefactive secretions ; in ulcera- 
tive conditions of the same ; in cedema glottidis ; in chronic bron- 
chitis with excessive or putrescent secretion ; in bronchial asthma; 
in ulcerations of the larynx in laryngeal phthisis, and in phthisis 
in nearly all stages ; (Einger states that the tincture is often of 
signal benefit in chronic forms of phthisis when expectoration is 
abundant and the cough troublesome j na inhalation night and 
morning will genei-alty lessen the expectoration and allay the 
cougb); in scrofulous conditions of the throat; in syphilitic 
ulcerations and affections of the throat, larynx, bronchi, and lungs ; 
in croup and diphtheria. Again, it is very serviceable in the 
hoarseness, cough, and wheezing which is apt to follow measles 
on exposure to cold. Laennec bad such confidence in the thera- 
peutic effects of iodine, that he was in the habit of sanounding the 
beds of his consumptive patients with seaweed, while M. Piorry 
attached viala of iodine to the frames of the bedsteads, so that the 
vapours might be inhaled during sleep. The quantity given off 
was sufficient to cause the starch in the curtains to become more 
or less blue, 

Ilydrargyriim. 

Mercury at any temperature above 40° F. becomes slightly 
vaporized and solidifies at 39° P. below freeang point. 

Propertie». — Increases most secretions, is sialogogue, cholo- 
gogue, alterative, absorbent, deobstruent, antisyphilitic. 
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Administration, — May be inhaled as a vapour, or in the smoke 
of a cigarette, or as a spi*ay. For the vapour, the metal itself may 
be taken, or calomel, hydrargyri subchloridum, or sulphide of 
mercury, hydrargyri sulphuretum; for the spray, grey powder, 
hydrargyrum cum creta, liquor hydrargyri perchloridi, lotio hy- 
drargyri flava (yellow wash), or 1. hydrargyri nigra (black wash). 
The vapours of the metal, of calomel, and of the sulphide or 
cinnabar will be most conveniently inhaled by means of the 
apparatus for concentrated vapours. If inhaled together with the 
vapour of hot water, the fumes are much less irritating. When 
the perchloride is subjected to considerable heat it is stated that 
hydrochloric acid is evolved, and when sulphuret of mercury is 
similarly treated sulphurous acid is formed, and the presence of 
these sometimes occasions irritation. Several contrivances have 
been devised for the combined inhalation of the fumes of mercury 
and the vapour of hot water, as those of Bumstead and Lee. 
Occasionally, the grey powder or the red oxide of mercury are 
locally applied, or are insufflated, the eflfect produced being gi*eater ; 
they are usually mixed with sugar or some similar substance. 
The indications for the use of the above powders are much the 
same as for the other preparations of mercury ; they are specially 
indicated in syphilitic ulcerations of the tongue and throat ; the 
effect produced is probably more lasting than when sprays or fumes 
are inhaled. 

Preparations of mercury, such as the nitrate, or perchloride 
and sulphuret, may sometimes be inhaled with advantage from the 
fumes of cigarettes, as was originally recommended by Trousseau, 
or of pastilles. After a few inhalations a mild stomatitis ensues, 
when the remedy may be discontinued, at all events for a time. 

Doses, — For the vapour of calomel 10 grains; and of the 
sulphide of mercury, 20 to 30 grains; for the spray, of the 
solution of perchloride of mercury from 30 to 60 minims in ^ 
ounce of distilled water ; of grey powder ^ to 2 grains suspended 
in about ^ ounce of thin mucilage ; of the yellow wash 2 to 4 
drachms, and of the black wash ^ to 1 ounce. In employing these 
preparations, care should be taken not to inspire too deeply when 
it is intended that the remedy should reach the throat only. 

Indications, — In quinsy with great enlargement of the tonsils, 
and much difficulty in swallowing; even when suppuratibri is 
threatened^ according to Kinger, its. maturation and eva(^tion 
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appear to be effected more quickly by the hourly administration 
of ^ of & grain of grey powder. In mumps, in ill-conditioned 
affections and ulcem.tions of the throat, larynx, bronchi, and 
lungs ; in the syphilitic ozsena of chiliireu ; in syphilitic affections 
and ulcerations of the throat and air passuges. 



^ther Sulphuricus. 
Etber is prepared from alcohol by the action of sulphuric acid, 
which uK'itracts an atom of water from the spirit. Pure or 
absolute ether has a speciSc gravity of 0"20, but ordinary or 
meet icin:il ether of 0735. This should not contain less than 92 per 
cent, of pure ether or oxide of ethyl, the remainder beingmadenp of 
vatfir and a little alcohol. It is soluble in 10 parts of water and 
freely in spirit, while it dissolves a great variety of substances. ' 
Spiritus gethei-ia consists of 1 part of ether to 2 of rectified 

Pro]>ertiei, — A powerful diffusible stimulant; expeeforantj 
antiapaamodic ; amesthetic. Unlike chloroform it does not reduce 
blood pressure. Applied externally to the skin, it acts as a re- 
frigerant, on account of its extremely rapid evaporation. It 
etimulatea the secretions of the salivary glands and pancreas, 
■whereby it aids the conversion and digestion of farinaceouB and 
fatty aubatanoes, and for this reason it is often pre8cril)ed with 
cod-liver oil. Unlike chloroform, it is a cardiac stimulant. 

Aiintmislralioit.—IJsiia.Wy employed in the form of vapour or 
as an atumized spray. 

7>o(fra. — Of ether 15 to 30 minima, and of the spirit of ether 30 
to 60 uiinims. The ether may be inhaled from a sponge or a 
globe oro-nnBal inhalei'; if from sponge, the vapour should l>e 
conducted to the nose and mouth by a cone of paper or other 
suitable material. Ether is sometimes combined with other but 
little volatile stibstances, and even witb some which are non- 
volatile, under the idea that they aid evaporation. As appears 
from the experiments which have been aU-eady quoted, the ether 
does promote to a small extent the volatility of substances which \ 
are themselves but little volatile at the ordinaiy tempetature of tha i 
air, but it has no effect on non-volatile medicaments. 

Indieatiotn. — Often very beneficial in hysterical aphonia 
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the dyspnoea of chronic bronchitis, of phthisis, and of asthma, 
especially when this is accompanied with flatulent dyspepsia; in 
whooping-cough and in diphtheria. 

Ethyl lodidi/^m. 

Ethyl iodide, C2H5T, is formed by heating together alcohol and 
hydriodic acid, also by the simultaneous action of iodine and 
phosphorus on alcohol. 

It is a colourless, strongly refracting liquid, possessing a 
peculiar ethereal and pleasant smell, boiling at 148° F. and 
having at 60° F. a specific gravity of 1 -940. But little soluble in 
water, miscible with alcohol and ether ; it burns with difficulty, 
giving off iodine vapours, and is also decomposed by light, the 
iodine being set free. 

Administration, — In the form of very thin glass capsules 
coated with silk ; each capsule contains 5 minims, the ordinary 
dose. The capsule is broken, and its contents, absorbed by a piece 
of cotton-wool, are inhaled, or an oro-nasal inhaler may be used, 
or a spray producer. 

Properties, — ^Anaesthetic, antispasmodic, and stimulant, rousing 
the respiratory centres. It increases bronchial secretion. 

Indications, — ^Very effective in spasmodic affections of the 
throat, larynx, and lungs ; in spasmodic and bronchial asthma. 

lodoformum. 

Iodoform or tri-iodomethane, C.HI 3, is obtained by the action 
of iodine upon alcohol in the presence of the caustic or carbonated 
alkalies. A yellow crystalline substance, the large lemon-yellow, 
six-sided crystals melting at 119° F., subliming when strongly 
heated, and becoming partially decomposed with the evolution of 
iodine vapours; possesses a sweetish taste and a saffron-like odour. 

Insoluble in water ; soluble, according to Messrs. Martindale 
and Westcott, in 12 parts of chloroform, 10 of ether, of sp. gr. 
0'735, and 80 of rectified spirit ; in 14 of oil of eucalyptus. 

Properties, — Somewhat anodyne and anaesthetic; powerfully 
antiseptic. Although it consists principally of iodine it is non- 
irritant. 

Administration, — As an'atomized spray, suspended in mucilage 
or milk, or dissolved in ether or oil, or the powder mixed with 
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starch may be insufflated. Dr. MncDaghten JonsB ha^ tnul hodw 
cigamttes made hy Messrs. Corbya and Co. which contain i to ^ 
gi-ain of iodoform ; much too small a. <|uantity. Lozenges are alai^. 
made containing variable amounts of iodoform with glyco-gelatine. 

Hones.— I to 3 gi'aina, finely powdered twice a day ; in some 
cases more frequently. 

Indications. — In chronic, fetid, or syphilitic coryza ; in syphij 
litic afTectiona of the tongue and tbi-oat ; in bronchitis and in 
phthisis, in which latter complaint Dr. R. Shingleton Smith, rf 
Bristol, at the recent International Medical Congress at Copen- 
hagen, stated that it increases the weight of the body, produces » 
faU of temperatm*, diuiinution of cough and expectoration, 
cesBation of night sweats, improved appetite, and even diuinii^he» 
in some cases the namber of bitctlh contained in the sputa, or causes 
their total disappearance. As appears from the Proceedings of the' 
Hygienic Congress at the Hague, Dp. J, Sormani, of Pavia, has 
also obtained favourable results from the treatment of phthiais by 
iodoform. On the other hand, Dr, G, Hunter Mackenzie states, 
he has found from his observations, that even when the remedy ia 
pushed to Buch an excesa as to pro<liice mental excitement, in no 
^gle case coald it be said to have any effect on the bacilli. 

C/Uoro/ormum. 

Chloroform, terchloride of formyl, CH.Clj, is obtained from 
a weak spirit by distillation with chloride of lime and caustio 
lime, or from chloral by the action of a caustic alkali. It is a 
heavy liquid, having a specific gravity when pure of 1497 to 1500, 
the boiling point being 140° F. It usually contains about half a 
per cent, of alcohol. It is only slightly soluble in water, but mises 
■with alcohol and ether iu all proportions. It is decomposed by 
fixed alkalies. 

Properties. — Seilative, antispismodic, narcotic, anKsthetic, re- 
duces blood pressure. 

Administration. — May be inhaled in the form of vapour or in 
that of an atomized liquid. The preparations chiefly employed 
are the aqua chloroform!, the spiritus chloroformi, 1 in 20 of sjiirit, 
or chloroform itself. For the inhalation of the vapour, I.t minims 
of chloroform may be placed on a small piece of sponge and inhaled, 
or an oro- nasal inhaler may be used. 

Doaet. — For the spray, not less than 1 ounce of the chloroform 



ANESTHETICS. 209 

water ; of the spirit of chloroform, which is a better preparation, 
20 to 60 minims in ^ to 1 ounce of water may be employed. 11 the 
chloroform be used in the form of spray, from 2 to 6 minims may 
be dissolved in a little spirit, and made up to ^ ounce with water, 
or suspended in mucilage. Chloroform and other volatile substances 
are frequently prescribed with slightly volatile and even non-vola- 
tile medicaments, under the idea that their volatility is thereby 
greatly promoted. As will be seen by reference to the experiments 
on p. 28, this effect, even in the case of substances which do pos- 
sess some degree of volatility at a medium temperature of the 
air, is so small as to be of but little practical utility. 

Indications, — It is in spasmodic and convulsive affections es- 
pecially, and in those in which there is increased sensibility and 
excitability, that this remedy is particularly indicated, its effects 
being in some cases heightened by the addition of a small quantity 
of hydrochlorate of morphia. In'convulsive coughs, as whooping- 
cough, combined with small doses of morphia, chloroform is often 
very efficient. Ringer points out that, * cough very often indeed 
arises from a morbid condition of throat, and even when due solely 
to lung disease, the application of the mixture just recommended 
to the throat and parts about the glottis is often beneficial, in 
accordance with a general fact that remedies applied to the orifices 
communicating with certain organs, as the nipple, rectum, and 
throat, will by nervous communication act on the organs them- 
selves.' In laryngismus stridulus ; in chronic phthisis, especially 
in fibroid phthisis ; in asthma, whether simple or complicated ; in 
angina pectoris. 

CMoral Hydras, 

Hydrate of chloral is produced by the action of dry chlorine 
on absolute alcohol, aldehyde being first formed and afterwards 
chloral, which on exposui'e to moisture becomes converted into the 
hydrate. The hydrate forms a crystalline, non-deliquescent salt, 
which is readily soluble in water, alcohol, ether, and in 4 parts of 
chloroform ; it is decomposed by the action of alkalies, with the 
formation of chloroform. 

Properties, — Antispasmodic, hypnotic, anaesthetic, and a vas- 
cular depressant. It therefore relieves spasms and convulsions, 
and produces sleep ; but, since it weakens the heart, it should not be 
given in cases in which the action of that organ is enfeebled. The 
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Bleep induced by chloral is calm and refrei^hing, and it does 
occasion headache, impair appetite, or give rise to constipation. 

Administration, — May be inhaled in the form of a epiw, 
either alone or combined with bromide of potossium, or with 
hydrochlorate of morphia. 

Dose. — 5 to 10 grains for each inhalation, to be repeated more. 
or leaa frequently according to necessity. As a hypnotic, 15 to 30 
grains. When it is I'equired tbat the drug should act chiefly 
on the mucous membiune of the throat, larynx, or bronchi, the 
spray should contain about 1 drachm of glycerine ; and as ( 
the liquid will usually be swallowed, it is not well that the 
hydrate of chloral should be dissolved in more than ^ ounce of 
water. 

Indications. — In whooping-cough, in asthma uncomplicated 
with Iieart disease, in emphysema, and in chronic phthisis. 

' The shortneaa of breath affecting the emphysematous on catch- 
ing cold often yields to chloral ' (Kinger). 

It nut only produces sleep in phthisis, but it allays cough and 
chsoks Bweating, and these results are accomplished without, 
appetite and nutrition being affected. 

Aldehydum Dilulum. 

Aldehyde is formed by the oxidation of alcohol ; it possesses a 
strong ethereal odour. The dilute acid of The Throat Hospital 
Pharmacoposia contains about 15 per cent, of aldehyde, the 
remainder consisting of spirit. 

/'ro^jerfisg.— Sedative, resembles chloral in its physiological 
action, diniiniBhes the frequency of the pulse but strengthens the 
action of the heart, and does not occasion headache. 

Administration. — May be inhaled in the vapour of hot water, 

Dote.^-l to 2 drachms of the dilute acid, T. H. P. in 1 pint 
of water, the temperature of which shouhl be maintained at 140° 
to 160° F. 

IndieatioTig. — Iq recent catarrhs and ozwna. 

Amyl Nitris, 
An ethereal liquid produced by the action of nitric or nitrous 
atud on amylio alcohol. Specific gravity 0-877 and boiling point 
205° F. Insoluble in water, but freely soluble ia rectified spirit. 
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Properties. — An arterial relaxant, lessening greatly arterial 
tension in the arteiioles. It quickens the pulse and causes the 
heart and carotids to beat strongly, giving rise to a feeling of 
fulness in the head ; the face flushes, in consequence of the relaxa- 
tion of the capillaries allowing of the entrance of more red blood ; 
it lowers temperature, which it is believed to do by lessening 
oxidation ; and these effects are further explained by the union of 
the nitrite with the haemoglobin of the blood corpuscles. 

Administration. — Best in the form of vapour, but it may also 
be inhaled in a spray, the nitrite being dissolved in a few di'ops of 
spirit. As there are great differences in the toleration of this 
remedy it is safest to commence at first with a minim dose, in- 
creasing it if required up to 5 minims. 

Doses. — The little hermetically sealed glass tubules, encased in 
cotton-wool and silk, containing from 1 to 5 minims of the nitrite, 
will be found most convenient. In inhaling the remedy in the 
form of vapour there is of course a great loss, which does not take 
place when the spray is inhaled; consequently the dose in the 
latter case should be smaller, from ^ to 1 minim to commence 
with. Dr. Brunton is of opinion that the vapour is more effective 
than the spray. If too large a dose be administered it will 
occasion pallor of the face, giddiness, and sickness. 

Indications. — Very valuable in angina pectoris, especially un- 
complicated with marked disease of the heart ; also in the paroxysm 
of spasmodic asthma ; in non-inflammatory croup and whooping- 
cough. Its effects on the arterial system being so marked, it should 
be employed only with the greatest caution in old people whose 
vessels have lost a portion of their resiliency through degeneration 
or ossification. 

Nitroglycerinum 

Is obtained by dropping glycerine into a mixture of strong 
sulphuric and nitric acids, kept cool by iced water. Its specific 
gravity is 1*600, and it is slightly volatile] 

Properties. — Nearly the same as those of nitrite of amy], but 
its effects are more lasting. 

Administration. — The most convenient way is by means of 
Mr. Martindale's tablets, which consist of nitroglycerine dissolved 
in oil of theobroma and combined with chocolate. The tablets are 
made of various strengths ; the most suitable for general use arc 
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those containing -^„ grain of the remedy. In lieti of the tablets a 
1 per cent, solntion in ftlraoiid oil may be prepared, which ir safer 
Biid more stable than an alfloholip solution. Of this the dose t 
commence with is 1 minim, gradimJly increttsed and i-epeated as 
may be necessary. 

Indications. — In spasmodic asthma and in angina pectoris. 

Anobtnes and Narcotics. 
Papaver Sovinifsni'm,. 

The principal constituents of crude Opium are morphia, codein, 
nfircotiaa, papaverin, thebaia or paramorphia, nareein, meconin, 
meconio acid, apomorphia, with gummy, fatty, and extractiTe 
matters. Of these constituents none are, it is believed, volatile at 
tlie ordinary temperature of the air. 

Of the above principles meconin is the more purely hypnotic, 
while tbebaiii exhibita convulsive properties. Morphia is botli 
siiporifio and cnnvulsant, the former property predominating in 
the human subject. The salts of methyl-morphia possess only 
the hypnotic properties of the morphia. - Codeiii posseaaes a feebly 
soporific property only and is useless as an anodyne. Narceia is 
nnrcotic, bnt inferior in power to morphia and of very little value. 
Papaverin is soporific and narcotic. Meconiii is a mild hypnotic 
Hnd produces but little effect when administered by the mouth. 
Dr. Garrod has given it in ^-drachm doses without the production 
of any narcotic symptoms, and says that it pi-obabjy nets as a t«nic 
and antiperiodic Apomorphia is a powerful emetic. 

Propertie».—In small doses opiiim is excitant to vascular and 
nervous systems, increasing the fulness and fiequency of the pulse ; 
in lai^er doses it relieves pain and ciuaes sleep ; it diminishes the 
secretions, except that of the skin, which it pi^omotes. It reduces 
the number of respirations and so lessens oxidation. 

Arfminittration. — When crude opium is submitted to distilla- 
tion in water, even after the addition of an acid, no volatile 
alkaloid distils ovei-, and hence it may be infeiTed that in its 
natural state it does not contain any volatile active principle. 
But when it in subjected to a process of combustion the fumes ore 
found to po«aess decidedly anodyne and narcotic properties, 
puftsibly either from the greatly increased tempei-ntui'e or from 
new compounds being formed. These particulais are of practical 
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importance, since they show that it is useless to employ opium or 
any of its preparations in oral or oro-nasal inhalers, as is so 
frequently done in ignorance. To obtain the beneficial effects of 
this remedy, therefore, it must be employed in one of two ways, 
either in the form of fumes obtained by the combustion of an 
opium cigarette, or in that of an atomized liquid or spray. It is 
possible, that by means of the cigarette a larger quantity of some 
of the more active ingredients makes its way into the lungs than 
by means of the spray, and no doubt when the latter is employed 
much of the opium is swallowed and enters the system through 
the stomach. It is well in some cases to combine the opium with 
gum or glycerine, to render it more adherent to the mucous sur- 
faces. When, therefore, the spray is used the amount of liquid in 
which the opium is dissolved ULust not be too considerable, and 
when the topical effects only are required care should be taken to 
avoid swallowing the liquid as much as possible. 

Doses. — One of the best preparations for use as a spray is liquor 
morphiae hydrochloratis in doses of from 10 to 20 minims, in ^ 
ounce of water ; the effect of this will be heightened in some cases 
by the addition of 15 to 30 minims of spiritus chloroformi. When 
opium cigarettes are smoked each of these should contain ^ to 1 
grain of the powdered drug. 

Indications, — The chief indications for the use of this remedy 
are irritation and pain ; it will therefore be found of much service 
in irritable and painful affections of the throat and larynx, and in 
the troublesome cough of bronchitis and phthisis ; it should not, 
however, as a rule be employed when the mucous membrane of the 
throat and air passages isin a.dry condition. 

Hyoscyamus Niger, 

The chief constituent contained in the leaves of Hyoscyamus, or 
Henbane, is hyoscyamia or hyoscyamine ; this is met with in two 
forms, crystalline and amorphous, the former being the purer. 
Like many alkaloids it is destroyed by caustic potash. 

Properties, — Hyoscyamus resembles in its properties and effects 
belladonna and stramonium, but is milder, and, like opium, is em- 
ployed to diminish pain and allay irritation when this either dis- 
agrees or its administration is unadvisable. It is narcotic and 
sedative, is often employed to produce sleep when opium fails; it 
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dimiaishes sen'ption from the mncous surfaces like opium, and so 
occasions dryness of the throat, but t« a less extent. 

Adminislrntion.— Being non-volB.tile, it is best inhtiled in the 
form of a spray. The preparations adapted for inhalation are the 
tincture and succns of The Pharmacopceia, but as the taste of these 
is disagreeable, the alkaloid may be substituted for them, 

lioees. — The quantity for each inhalation will be fi'om 20 to 40 
miniicB of the tincture, of the succus the same, and of the p«re 
cr3^taliized alkaloid ^J^ to ^^^ "^ * gi^in, which may be dissolved 
in a little dilute Rulphuric acid. Dose of the amorphoun alkaloid, 
nV to i of a grain. 

Jndications. — It has been well spoken of i 
and spasmodic affections of the throat, larynx, 
inferior to opium ; in whooping-cough and ii 
and chronic bronchitis, especially with much cc 
secretion, it should not be inhaled when the n 
the throat and bronchi ia already dry. 

Coniujn Maculatum. 

Conium, or Hemlock, owes ita properties to the pi-esence of e, ' 
volatile oil, to which its jiBculiar odour is dne, to a, volatile alkaloid, 
conia, the odour of which resembles that of a monae, and which is , 
freely aoluble in ether and alcohol and slightly so in water ; its 
most important constituent is methyl-oonia and a small quantity 
of another substance, conbydi-ine, which ia volatile, subliming in 
the form of needles, and strongly alkaline. Conia, as ordinarily 
met with, ia said always to conbiin a considei-able proportion of 
methyl-ci 

Properties. — These are mainly due to the presence of the two | 
alkaloids conia and methyUconia, the action of which is different, j 
The chief effect of conia is sedative and eserted on the terminations I 
of the motor nerves, giving rise to more or less weakness or 
paralysis of the voluntary muscles, according to the dose ; but this 
action is greatly modified by the presence of the methyl-conia, which, 
according to Fraser and Crum Brown, not only acts on the enda J 
of the motor nerves, but exerts an influence on the cord itself, first ] 
exciting and then abolishing its reflex function. Conium therfr> | 
fore has a powerful effect in allaying muscular spasm. 

Administration. — Since conium contains active volatil 
dples it may be inhaled in tbe form of vapour, or as a spnty. It J 
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may be inhaled in the vapour of hot water to which a little liquor 
potessffi has been added to separate the alkaloid, as indicated in The 
British PharmacoptBiii ; but, as I have elsewherfi shown, the quan- 
tity of the extract directed to be used a far too little to produce 
the smallest therapeutical effect. 

Doges. — Some 5 to 10 grains of the extract may be used when 
the remedy is inhaled in the vapour of hot water. If the conium 
be inhaled by meana of an oro-nasal inhaler 5 grains may be taken, 
bat it is questionable whether, unless artificial heat be employed, 
sufficient of the alkaloids are volatilized to produce therapeutical 
effects. If the alkaloid were obtainable in tbe pure state and at a 
moderate price, this would be the easiest and most certain way of 
employing the remedy ; the dose of the alkaloid is ^ to 1 grain. 
Conia may be obtained of Messrs. Hopkin and Williams at 2e. S'i, 
per drachm. For the spray, the snccus is the best preparation to 
use, in doses of 30 to 60 minims for each spray, or the tincture may 
be employed in 20 to 40 minim doses. 

iTulications. — -In most spasmodic affections of the organs of 
respiration, aa in spasmodic cronp and in tbe coughs of catarrh, 
chronic laryngitis, bronchitis, and plithisia. It is also very 
serviceable for the relief of pain in laryngeal phthisis and in cancer 
of the organa of respiration. 

Hydrobromate of conia has also been found serviceable in spas- 
modic affections of tbe organs of respiration, in doses ^ to 1^ grain, 

Aconituni Napellus. 

The leavesand roots of Aconite, or Monk's Hood, con tain aconi tic 
acid, aconella, which resembles narcotine in its composition and 
properties, and the alkaloid aconitia, upon which the properties of 
the plant almost entirely depend, Aconitia is alkaline, uncrystal. 
lizable, soluble in ether and alcohol, and freely in dilute acids. The 
principal preparation used in inhalation is tbe tinotui-e, hut a 
solution of the alkaloid itself is sometimes employed. 

Properties. —Locally applied, it produces tingling and numbncF,=, 
and relieves pain. The same effecte are produced by tbe internal 
administration of aconite. It dilates the arterioles, according to 
Dr. fothergill, and so lessens the supply of hicwd to inflamed parts. 
It lessens considerably the frequency and force of the pulse, the 
number of respirations, and reduces abnormal temperature, it is 
believed, by leesening oxidation and tissue change. It diminishes 
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the secretions of tbe mticotis membrane anil Bkin, and hence it dtiea 
the throat find lessens perspii'ation. 

Admanittration. — Inhaled chiefiy as a spray, but the effects 
vary with the dose and the frequency of ftdniinistration. As a 
febrifuge the dose at first should be small n.n<I often repeated nutil 
the desired results are produced, namely, free perspiration, and 
diminished temperature. 

Dosea.^i to 1 minim of the tincture diluted in ^ ounce of 
water may be inhnled every 15 minutes for the first 2 hours, and 
then every hour or two hours as may be neeessaiy. This plan of 
giving frequently repeated small doses will Ije found mui 
successful, as well aa safer, tlian the administration of fri 
15 minims at intervtils of 4 or 6 hours. The dose of the alkaloid' 
to commence with should not exceed fi'om -jj^^ grudually increased' 
to TiV of IV grain; it should be presci'ibeii in a solution of definite' 
strength. With children, aconite sometinies fails to produce per- 
spiration. Prioe of aconitia about 5if. per drachm. 

Indicafif/Tii. — The power of aconite to lessen fever and to (sub- 
due inflammation is surprisingly great ; it should be administeredi ,1 
however, as soon as possible after the symptoms 
is of proved efficacy in simple, non specific inflammatory or febrile' 
affections, in acute pharyngitis and toiiBlllitis; if taken in time 
these affections very geneiully yield in 2i to 48 hours, the red- 
ness and swelling (juickly subsiding, and mucus or pus appearing 
on the inflamed suifaces. In severe aud feverish colds with chilli- 
ness imd hot and dry skin ; in spasmodic or catarrhal croup. It 
is very valuable, as pointed out by Ringer, in a class of caaea 
characterized by a great susceptibility to catch colds of a sever* 
character on the slightest exposure ; these may affect at fii'st tha 
nose only, then the throat, and may extend at length to tha- 
bronchi and lungs. In acute pneumonia and pleuiisy; in asthma^ 
espociftlly in that dependent upon or aggravated by cold, ]>artiei*- 
laily in children, and in bronchial asthma with fever. In non-febrila 
affections it is useless, whUe tn speciiio febrile diseases it exerts- 
but little influence on the course and dunition of the malady, 
although it may control somewhat the severity of any attendant 
inflammation. It is said to lie very useful in the epLjtiixis of 
children, and to lessen expectoration in phthis 
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Atropa Belladonna. 

The recent researches of Ladenbiirghave thrown great light on 
the alkaloids of Atropa Belladonna, Datura Stramonium, and 
Hyoscyamus niger. He has shown, that while belladonna owes its 
properties mainly to the presence of atropia, which is contained in 
all parts of the plant, but especially the root, it also contains 
hyoscyamia, or * light atropine.' Atropia is antagonistic to morphia. 

The preparations most suitable for inhalation are the tincture 
prepared from the leaves, the solution, and sulphate of atropia. 

Properties, — Checks secretion from the glandular structures of 
the mucous membrane, except that of the intestines, which it in- 
creases, and from the sudoriferous, salivary, and mammary glands ; 
hence it dries the throat and mouth, checks perspiration, and 
diminishes or arrests the secretion of saliva and milk. It at 
first increases the frequency, fulness, and force of the pulse, and 
Dr. J. Harley regards it as a powerful heart tonic ; but if the 
remedy be pushed too far weakness follows, and a depressent or 
paralyzing efi*ect is produced on the spinal cord. Dr. Brown- 
S^quard points out, that both belladonna and ergot act especially on 
the unstriped muscular fibre, belladonna on that of the eye, on the 
vessels of the heart, and the muscular fibre of the intestines and 
bladder, whilst ergot excites to contraction the vessels of the cord 
and uterus. Powerfully narcotic. Topically applied it relieves pain 
and checks sweating. 

Administration. — Should be inhaled as an atomized spray, pre- 
pared principally from the tincture, but also from liquor atropiae 
when properly diluted. 

Doses. — Of the tincture, 5 to 20 minims ; of the liquor, to com- 
mence with, 1 minim in 2 to 4 drachms of distilled water ; of the 
sulphate, := ^^ to ^ grain, increasing the dose as may be re- 
quired up to -^ grain. The best plan is to make a solution of 
the sulphate. 

Belladonna is much better borne by children than by adults. 

Indications. — In acute tonsillitis and other inflammatory affec- 
tions of the throat, combined with aconite, if there be fever. Often 
a very effective remedy in uncomplicated whooping-cough, espe- 
cially after the subsidence of the acute stage. It will frequently 
relieve the breathing and cough of bronchitic asthma ; given in 
phthisis to allay cough, to check sweating, and to promote sleep. 
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In prescribing belladonna,, we must not forget that it is antago- 
sietic to opiam. 

Datura Stramonium. 

Stramoniam, or Thorn Apple, owes its efficacy partly to tha 
presence of an alkaloid, daturine or dataria, which ia probably 
identical with atropia, but it also contains, actwrding to Ladenburg, 
hyoacyaiaia, or ' light daturine.' These alkaloids are present in the 
dried leaves, ripe seeds, and seed vessels. 

Properties. — Sedative, antiapaamodic, anodyne. 

AdministT^lion. — -Daturine is said to volatilize only at 140*6° F., 
and then to undergo partial decomposition, ho that stramonium 
cannot be inhaled with effect by means of oro-nasal inhalerfi or by 
the vapour of hot water. It is, however, volatilized when the 
leaves or the extract of the seeds are burned, and hence stramonium 
is very commonly smoked in the form of cigarettes, or in pipeg 
like tobacco. The leaves are sometimes used alone or mixed with 
opium and niti'at« of potash. About 20 grains of the leaves or 
about 10 of the powdered root may be smoked at a time, care 
being takeu to inhale deeply bo that the fumes may really reach 
the lungs. The quality of the drug varies a good deal. An allied 
Rpeciesof datura, D. Tatula, is sometimes either mixed withD, Stra- 
monium or is employed alone, and Itinger states that it will some- 
times succeed when the other fails ; the reason of this is that it ia 
stronger. Both are apt to lose their power when their use has 
been long continued. 

Dr. Cohen makes the following remark under the head of 
Stramonium ; ' As ordinarily smoked it is doubtful whether the I 
remedy gains access into the lungs ; but if the smoke as it issues 
from the mouth after the puff of the smoker is di'awn back by an. 
act of inspiration, it will then be inhaled into the lungs, and tJie 
effect will be more certain and move prompt ; otherwise it does not 
enter the larynx, and the effect is in great measure due to absorp- 
tion by the mucous membrane of the mouth and piiaryni.' 

The extract maybe used either in the form of pnpers saturated 
with the same and burned, or the extract may be added to a 
cigarette, or, lastfy, it, as well as the tincture or sulphate, may bo 
inhaled as a spray. 

Doses. — The quantity of the extract to be employed at each 
inhalation is ^ grain, gradually increasing the dose if necessary; 
of the tincture 10 to 20 minims; and of the solution of the sulphat^ 
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a quantity, to commence with, containing -j^ to ^ grain of the 
alkaloid, increased if necessary to -^ grain. 

Since stramonium, like opium and belladonna, is very drying 
to the mucous membrane of the throat and bronchi, it should not 
be used where this is already greatly deficient in natural moisture. 
Should di'yness come on during the use of the remedy, this may 
be taken as an indication that its employment should be suspended 
for a time. Stramonium, usually with nitrate of potash, enters into 
the composition of a variety of so-called cures or specifics for asthma, 
a&, for instance, Himrod's, Bliss's, and the Green Mountain cures. 

Himrod's cure contains stramonium, aniseed, probably tobacco, 
and nitrate of potassa. Mr. Clayton, F.C.S., who at my request 
examined it, did not detect the presence of lobelia, theine, or 
arsenic. Whether, as some have asserted, it contains belladonna 
or not is uncertain, since the reactions for daturine and atropine 
are the same, A very good imitation of Himrod's cure may be 
made by mixing together equal parts of the powders of nitrate of 
potash, aniseed, and stramonium ; to this mixture about half a^ 
much lobelia may be added as stramonium, but in most cases this 
is better omitted. 

Joy's cigarettes also contain stramonium ; a sample was found 
on analysis to be free from both arsenic and theine. 

Indications. — Stramonium is useful in some convulsive coughs, 
but the malady in which it is specially serviceable is asthma, 
particularly the nervous and spasmodic forms, in which the lungs 
are free from any obvious or detectable disease. When smoking 
is resorted to, it should be commenced, if possible, before the onset 
of an attack, as if not employed till the attack be well advanced 
it usually fails to give the desired relief. Stramonium is of little 
service in asthma arising from disease of the heart. 

Grindelia Rohvsta, 

This remedy is much used in America for the relief of spas- 
modic afiections of the organs of respiration, as bronchitis, whoop- 
ing-cough, and asthma. The two chief preparations are the extract 
and the fluid extract. The dose of the latter is from 10 to 20 or 
even 30 minims, repeated every half-hour or hour until relief is 
obtained. It may be used as a spray, the resin being suspended 
in milk or mucilage. It is said to afford great relief in asthma, 
the attacks of which it will even sometimes ward off. Thia 
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remedy was first introduced into this counlry by Mr. Miiitimlala, I 
of New CaveDdJBh Street, London. 

Cannahia Indica. 

The chief active constituent of Indian hemp is canraViir 
ref'niaa piinciple soluble in alcohol and ether, and obtained i'lom ' 
the dried flower-tops of the female plant, which, however, also 
contain two volatile oils, to the presence of which the u'ritating , 
and intoxicating properties are siiid to be due, and from which 
tannata of cannabin is entirely free. 

Fropertieg. — A nei-viiie stimulant and excitant, producing I 
much inontiil exhilaration, followed by sleep and even stupop; I 
antispasmodic, anodyne, and soporific. In its anodyne and 1 
soporific properties it leaembles opium, but it does not afiect the J 
secwtiona like it, and does not give rise to constipation or lows of I 
appetite. It is not often, ho-?fever, that it ia employed to pruduoa f 

Adminutration. — The two preparations used for inhalation are j 
the extract and the tincture ; the first is the most suitable for tbs J 
preparation of cigarettes, in which form the i^medy is moat I 
fifquently employed. If inhaled as a spray the tincture or the J 
tannat* may be used, the I'esin being kept in sospension by d 
of a little alkali or gum, 

Do8f.g.^ Of the extract, J to 1 grain for each cigarette, and of j 
the tinct nre for the spray, 5 to 20 minims, the latter corresponding^ 
to about 1 grain of the extract; of the tannate as an actispao- 1 
modic 1 to 3 grains in mucilnge, and as a soporific 4 to 8 gi-ains it 
pills. The quality of the flower-tops varies greatly, and this>i 
valuation explains in many casES the comparative inefficiency of 3 
the remedy. Care should therefore be taken to obtain it from ■ 
reliable source. It is probable that the nlkaloid, cannabin, or iti 
tannate would yield the most ceitain results. 

Indications. — In aorae spasmodic and convulsive diseiiRes,.! 
especially in asthma, 

Lohdia I/iflala. 

The pharmaoeutieal preparations of Indian tobacco i 

simple and ethereal tinctures, both being prepared from the d 

plant gathei-ed when in flower. It contains a volatile oil of ■ 

acid nature, lobelic acid, and an alkaloid which is the active a 
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stituent, lobeline, and which cannot be volatilized without decom- 
position ; it is liquid, Kghter than water, and forms crystalline 
salts with the mineral acids ; it is very soluble in both alcohol and 
ether. 

Properties, — Expectorant, diaphoretic, depressent, antispas- 
modic, and emetic. It will thus be seen that it resembles very 
closely in its properties Nicotiana Tabacum. 

Administration. — The herb may be smoked and the fumes 
inhaled, but the preparation usually prescribed is the ethereal 
tincture. In consequence of some persons being more susceptible 
to its action than others, it requires to be administered at first 
with great caution, particularly where the action of the heart is 
weak ; very small doses frequently repeated should be employed. 
The ethereal tincture is usually directed to be inhaled in combina- 
tion with other remedies by means of an oro-nasal inhaler; but 
this method of inhalation is probably useless since the alkaloid is 
non-volatile. A more certain method is in the form of the 
atomized spray. 

Doses, — The ordinary doses of the simple or the ethereal 
tincture range between 10 and 30 minims. It is well to begin 
with the smallest da«^e, repeated every 15 minutes till the symptoms 
are relieved, but if this quantity is well borne and no great faint- 
ness or sickness is produced, the treatment may commence with a 
larger dose, from ^ to 1 drachm, at longer intervals, but sometimes 
a single dose will be suflScient. 

Indications. — Prescribed principally in bronchitic asthma, 
unassociated with disease of the heart. It should only be given 
at the onset of the paroxysms of dyspnoea, as its action is merely 
temporary and palliative. If well tolerated and the heart be not 
weak the doses for asthmatics should be considerable. It some- 
times proves useful in bronchitis accompanied with paroxysmal 
dyspnoea ; often very serviceable in laryngismus stridulus, in croup, 
and in the spasmodic stage of whooping-coTigh, although in this 
latter complaint it occasionally fails. It is said to be very useful 
in simple bronchitis, though not adapted for all cases, but only for 
those in which the depressent action of the remedy would be cal- 
culated to afford relief. Should the remedy cause faintness, nausea, 
or even vomiting, these symptoms soon disappear and are never 
really dangerous. * Lobelia inflata always allays the dyspnoea 
which accompanies capillary bronchitis in emphysema ' (Ringer). 
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Nicotiann Tahacii,m. 

Tobawo owes its principal properties to the presence of B liqol 
oily alkaluid, nicotine, and a volatile oil named nicotiauin. Thel 
alknloid ia heavier than water, volatilizes &t 480° F., and vi c 
course contained in the fumes of tobacco. In strong "VirginiaaB 
tobacco as mach as 6 or 7 per cent, may be present. 

Properties.— Nauseant, expectorant, emetic, powerfully de-J 
pressent ; applied externally, irritant, 

Administratinn. — Inhaled solely in the form of 3moke or fumea^ 
seldom used except by habitual smokers. The leaves are a 
times mixed with those of stramonium. 

Indications. — Kot unfl.'equently will afford relief in a paroxysm 
of asthma, but non-smokers must employ the remedy with ginat 
caution. 

Citniei/uga Sacemoaa. 

Cimicifuga racemosa, formerly AcUea racemosa or Black Snal 
root, a i-emedy much employed in America, owes its activity to ti 
presence of a resinous substance, eimicifugin ; soluble in spirit. 

Properties. — A nei-vine tonic, ajitispasmodic, and sedative ^ 
lessens the force and frequency of the pulse; produces contractioafl 
of the uterus. 

Administration, — As a spray. 

Doae.—Oi the tincture 20 t« iO minims in i to 1 o 
water ; of eimicifugin 3 to i grains. 

Indiaaiion».—^a.\A to be useful in sore throat, ' simple anilV 
malignant, and in that troublesome chronic and obstinate diseassj 
in which the mucous membrane of the pharynx ia quite dry and! 
spotted over with inspissated mucus.' (Ringer) Given, it is* 
affirmed, with much benefit in acute ciitu.rrha and in influenM 
with headache and the feverish symptoms which ordinarily aecom-l 
pany acute and subacute col da. 

Pisa'dia Erytkri.na. 

A tincture and fluid extract of the bark of this plant, Jamaicfti 
Dogwood, are prepared. 

Proptrtiea. — Sedative, antispasmodic, anodyne, snd soporific^.] 
When given as a narcotic it does not lessen secretion, occadon. I 
headache, or cause constipation. 
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Administration. — 1 drachm of the fluid extract is equal, 
according to Martindale, to 1 drachm of the bark; the dose ranges 
between 20 minims and 2 drachms. 

Indications, — Said to be particulai'ly serviceable in the cough 
of bronchitis and phthisis. 

Nervine Sedatives. 

Acidum Hydrocyanicum Dilutum^ 

The dilute hydrocyanic acid P. B., or prussic acid, contains 2 
per cent, of the strong acid, while Scheele's prussic acid contains 
as much as 4 per cent, of the anhydrous acid. 

Properties, — Anodyne, sedative, antispasmodic, acting upon 
the nerve centres chiefly, but the acid also combines with the 
haemoglobin, and this may interfere with the oxidation of the 
tissues. 

Administration. — Used in the form of vapour or as an atom- 
ized spray. For the vapour, The Pharmacopoeia directs that from 
10 to 15 minims of the dilute acid should be added to 60 minims 
of cold water. Mix these * in a suitable apparatus and let the 
vapour that rises be inhaled,* but the nature of the apparatus is 
not described. The spray may be used in the form of either 
mistura amygdalae amarae P. B ; aqua laurocerasi P. B., prepared 
from the leaves of the cherry laurel ; or the acidum hydrocyanicum 
dilutum may be employed. 

Doses, — Of the bitter almond mixture from ^ to 1 ounce may 
be used for each inhalation, of the cherry laurel water 5 to 20 
minims in ^ to 1 ounce of wat«r, and of the dilute acid from 2 to 
6 minims in the same quantities of water. 

Indications. — It has been stated that hydrocyanic acid acts 
chiefly through the nervous system : its administration, therefore, 
is specially indicated in certain nervous and spasmodic afiections 
of the organs of respiiution ; in nervous, irritable, and spasmodic 
coughs ; in whooping cough and in asthma ; also in affections of 
a painful character, as in ulceration of the larynx accompanied 
with much pain. 

Bromum, 

Bromine occurs in sea- water, chiefly in the form of bromide of 
magnesium. It is obtained by passing chlorine gas through the 
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liquor left after the commoii salt has been removed by ciyatallizi 
tion; chlorine uniting with the mBgneaiura, bromine rises to tho'il 
surface and is separated by means of ether. Exti-emely volatOe at J 
ordinai'y t«mperaturea, the fumes evolved being acrid and irri- 
tating. It boils at 117T. 

Propertiea. — Employed chiefly in the form of the bromides of | 
ammonium and potassium, the properties of which differ somewhat | 
from ench other. These palts net as nei'vine sedatives, and hence 
are calmative, antispiusmodic, and aoporiflc, wjiile the potash salt j 
i» also ab.iarbent and deobstrueat ; on the other hand the ammonia 
compound, which is entirely volatile, hoe no depressent action. 
Dr. Weir Mitchell considers bromide of lithium to be more effective I 
than either of the preceding, in consequence of its containing a I 
lai^fer proportion of bromine, especially where the hypnotic effect 
is desired. 

' Bromide of potassium, like the chloride, paralyzes not only 
the centiwl nervous system, but likewise the nerves, muscles, and 
heart, the central nervous syBtem being afTeeted sooner than the 
nevves, rtnd the nerves sooner than the muscles, and therefore we 
conclude that these effects of bromide of potassium, which it pos- 
sesses in common with all potash salts, ore due solely to the potash, 
the bromide playing no part in their production ' (Drs. Murrell 
and Ringer). 

Dilute hydrobromic acid is sometimes employed to allay I 
nervous irritabihty in place of brora.ide of potassium. It is veiy ] 
sour, and the dose required ie large, 1^ to 3 drachma. 

Administration. — In the form of spray, the va]»ours being too 
irritating. 

Doses. — The dose for each inhalation of the ammonia salt \ 
should vary from 3 to 10 grains, and of the potassiiim salt from 5 j 
tit 15 grains dissolved in Jj to 1 ounce of water. The doses must I 
|je proportionately diminished in the case of children. Tlie 
bramiJos when inhaled as spi-ays may sometimes be ailvantageously 
combined with glycerine. 

Indications. — All the bromides lessen irritation and spasm rf 
tlie nerves and muscles of the respiratory organs, and henoe are cal- 
culated to afford relief in affections accompanied by irritation, pain, I 
and Ej'asm; in nervous, hysterical, and initative coughs, 
laryngitis stridulosn, in croup, in whooping-cough. It is only I 
in the uncomplicated and simply spasmodic foi'ms of whoo]iiny-'| 
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cough that the bromides will prove useful ; if there be any special 
cause or causes of irritation, as acute catarrh and inflammation 
accompanied by fever, they will probably fail; in spasmodic 
asthma, in which case the potash salt is perhaps to be preferred ; 
often very useful in allaying the distressing reflex vomiting in- 
duced by the cough in advanced stages • of phthisis. Bromide of 
potassium has been employed to produce anaesthesia of the pharynx 
and larynx, with a view to reduce the undue reflex sensibility of these 
parts, so as to allow more easily of the employment of the laryngo- 
scope. It is, however, stated that while it diminishes reflex action 
of the upper part of the pharynx it does not I'cnder it anaesthetic, 
it being just as sensitive to pain as ever. The dose required for 
the purpose is large, and Dr. Mackenzie questions whether it is 
capable of so quieting the pharynx as to allow of the use of the 
mirror without difficulty, and he states that he finds ice more 
effective. By Cocaine the difficulty is now oveixjome. 

Vasculae Sedative. 

Digitalis Purpurea. 

Digitalis, or foxglove, owes its properties mainly to the presence 
in the leaves of the non-nitrogenous substance digitaline. . The 
preparations chiefly used are the infusion, the tincture, or digitaline 
itself. 

Properties, — Diuretic, a vascular sedative and heart tonic, 
diminishing the frequency of the pulse, but increasing its force. It 
does not escape readily from the system, in which, therefore, when 
regularly administered it is apt to accumulate. In large doses 
antipyretic. Much used on the Continent in non-specific and 
specific febrile affections. 

Administration. — As an atomized spray, the active principle 
being non-volatile. 

Doses, — Of the infusion 2 to 4 drachms ; of the tincture 5 to 
20 minims ; of digitaline ^ to ^ of a grain. 

Indications, — Given as a cardiac sedative, in almost all cases 
where there is excited action, whether it be of sympathetic origin 
or due to organic disease of the heart or great vessels ; in pneu- 
monia ; valuable in epistaxis and haemoptysis, especially when it 
reduces the frequency of the pulse, but considerable doses of the 
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infusion will Tiaually be neeeesary ; in broncLitia assiociatetl 
increased action or disease of the heart. 

The Inhalation of Powdebs. 

The inhalation of powdei-s JB very often resorted to i 
treatment of affections of the respiratory track, and there are 
occasions and affections in which they may he employed with de- 
cidedly beneficial effect, and when indeed they are to be preferred 
to vapours and apraya. 

When the medicament is so strong that it cannot be applied to I 
the parts without exciting too much iri'itation, it is customary to 1 
Tabi. it with some indifferent or inert substance in variable propor- i 
tions, which may be soluble or insoluble, as sugar of milk, white 
sugar, magnesia, or Kroe. 

The treatment by the inbalation, or, as it may be t#rmed, the 
iosiifBation of powders, ia best suited for cei'tain affections of the 
nose and its cavities ; next for those of the throat and pharynx ; 
and lastly, to a still smaller extent, for maladies of the larynx, 
trachea, and bronchi, and this mainly because the greater part of J 
the powders used becomes arrested in the throat and before it ■ 
reaches the glottis. 

The particular affections in which those iusufBations are indi^fl 
cated are coryza in several of its forms, including that e 
from hay fever and also that which is accompanied by foatidfl 
discharge ; in aphthie, in limited inflammations of the patat(t4 
and throat, in aphonia, hoai^eness, and in chronic affections ( 
the larynx. 

"When the pulverized medicaments are intended to penetrata J 
into the air passages, then the inspirations must be deep and pro- J 
longed. 

The principal medicaments employed in the form of powder a 
alum, tannin, borax, bismuth, nitrate of silver, mercury in the 
form of bichloride or the red oxide, carbonate of ammonia, cam- 
phor, acetate of lead, sulphate of iron, sulphate of zinc, sulphate of 
qainine, salicylic acid, and morphia. 
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CHAPTER VII. 

THE INHALATION TREATMENT OF DISEASES OF THE ORGANS 

OF RESPIRATION. 

Nasal Catarrhs 

Nasal catarrh, or coryza, may be defined to be an inflammatory 
afiection of the Schneiderian membrane, usually due to cold, and 
which may be either acute, subacute, or chronic. The inflamma- 
tion may be limited to the mucous membrane of the nose ; it may 
extend to the sinus of High more, to the frontal sinuses, or it may 
pass downwards to the throat and even to the larynx, trachea, and 
bronchi. 

The Overmans use the word * catarrh ' in a much more compre- 
hensive sense than we do; in fact neai-ly every affection of the 
mucous membrane of the nose, throat, air passages, stomach, and 
bowels attended with a serous or mucous discharge is with them 
denominated * catarrh,' no matter whether this, discharge is occa- 
sioned by exposure to cold, whereby inflammation has been in- 
duced, or by inflammation and irritation arising from other 
causes. 

In England, formerly the use of the word * catarrh ' was for the 
most part confined to the affection of the mucous membrane of the 
nose and throat due to cold only ; now, however, the causes giving 
rise to nasal flux being better understood, the word is employed in 
a wider sense, although we have not yet learned to speak of stomach 
and intestinal catarrhs. 

The causes of catarrh may be divided into exciting and predis- 
posing, or constitutional. 

One of the most frequent exciting causes is without doubt 
sudden exposure to cold, although the manner in which this ope- 
rates is not exactly known. The local effect of cold on the mucous 
membrane is to produce contraction of the vessels, followed as 
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soon as reaction sets iu by an inureaBeil How of blood to the part, 1 
and in some cases by increased setiretion. Among other exciting 1 
causea are strong sunlight, which with many persons gives rise 
sneezing, and a temporary flow of mucus ; and the continued i 
halation through the nostrils of irrifatiug subRtances, as different | 
kinds of dust and powder, including the pollen of grasses. 

Among the predisposing canseB are youth and old age, particu- 
larly, constitutional susceptibility, a strumous and rheumatic | 
diathesi^i, and general debility. 

Infants also are very liable to nasal catftrrh or coryza, and ] 
when thna affected, in consequence of the naiTowness of the 
tusea, they experience great difficulty in breathing through the j 
iiose, so great indeed that they are oft«n unable to suck and have \ 
to be fed by hand. 

Catarrh sometimea prevails epidemically, bat there is no J 
conclusive evidence to ahow that it is catching, as ia commonly I 
supposed. 

Not unfreqnently a running from the nose follows the auppres- I 
f-ion of some habitual discharge, but these casea can acarcely ba I 
regarded as instances of veritable catarrh. 

Again, the nasal complications which simulate catarrh n 
less, and occur in scarlet fever, measles, iic, are not to b 
■ a^ examples of catarrh, since they are due to specific pnisona, t 
nothing of this kind has been discovered as yet in ordinary catarrh, J 
It ia extremely doubtful also, whether influenza ia to be regardodl 
aa a simple catnrrhal affection. 

The symptoms premonitory of an acnte nasal catarrh ars lati- 
tude, chillinesa, fever, heavineas of the head, with perhaps somefl 
degree of frontal pain or headache ; soon aueezing aets in, nsually ii 
paroxysms, the mucous membrane becomes dry and swollen, tha I 
nasal passages being narrowed, with, as a consequence, more or less I 
difBculty of breathing through the nose and some alteration of the J 
voiea Although the membrane is at fiist dry. this atate is ; 
succeeded by the discharge of a thin saline and irritating liquid, , 
which is often thrown off in grrat nbundance. 

These ayraptoms are characteristic of the acute stage, which I 
after an interval of two or three days passes into the subacute and I 
chronic stages ; the fever disappears ; the tumefaction if 
the diacharge losea its watery and scalding character, gradually I 
becomes thicker, ia more mucoid and in some cases even mncoMl 
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purulent and streaked or spotted with blood. As the catarrh 
draws to an end, the discharge becomes thinner and more trans- 
parent, but is usually less abundant and no longer possesses the 
same iriitating qualities. 

The chronic stage, in simple and typical cases, soon passes 
away, but occasionally it is indefinitely prolonged. 

Sometimes the disease is limited to the anterior portion of the 
nasal passages ; at others it may extend to the posterior part, or 
the mischief may involve the antrum or the frontal sinuses, as may 
be indicated by painful sensations in those situations. 

The mucous membrane, in consequence of the discharge, be- 
comes more or less denuded of epithelium, excoriated or super- 
ficially ulcerated. 

Usually the affection terminates without leaving any per- 
manent structural effects, though, if the chronic stage be greatly 
prolonged or the patient suffer from repeated attacks, it may result 
in permanent thickening or hypertrophy of the Schneiderian mucous 
membrane, or in atrophy, especially of its glandulai* structures, in 
ulceration, or in what would be usually called ozsena, that is to say, 
in a discharge possessing peculiai'ly offensive properties. 

It is in the young, the aged, the debiUtated, and the constitu- 
tionally susceptible, that colds are apt to recur. Colds are also liable 
to extend to the pharynx, along the Eustachian tube, producing 
in some cases deafness, or even to the larynx and bronchi. 

When the chronic stage of the catarrh is prolonged, the charac- 
ter of the discharge will- vary considerably ; it may be thin, watery, 
and abundant or even excessive (rhinorrh(»a), or scanty and 
thick. 

When the chronic stage is greatly prolonged^ a very^ careful 
examination should be made, with a view to discover whether 
the discharge may not be kept up by some other cause, as by 
ulceration, syphilitic or otherwise, or by the pr«*«ence of polypi, 
adenoid or other morbid growths. 

If the discharge be decidedly purulent, it may possibly depend 
upon leucorrhceal or gonorrhceal infection, but in such cases the 
irritation and discharge will usually extend through the lachrymal 
ducts to the conjunctiva. 

Treatment. — The principles of treatment are just the same, 
whether the catarrh be confined to the nares, include the frontal 
sinuses, extend ii>. the throat, or embrace all three piirts. Catarrh 
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of the tlii-oat is simply aa eKtenston, in most cases, of the disease ] 
from tlie narea ; indeed, in catarrh in the head there ia very generally ' 
a teudeacy to descend successively to the lower ajid deeper portions 
of the air passages, as the larynx, trachea, and bronchi, and e 
lungs. This descent is very apt to occnr in delicate persona and 
in those who are disposed to lung mischief; the apices of tlia 
luQ^ becoming chronically affected, the catarrh not unfrequently 
leads to Btriictural alterations, and thus in some cases lays the 
foundation for tubercular deposit. 

The treatment must of course be modified according to the ! 
In the premonitory stage it should be abortive, that i 
should be adopted with a view to stop the catarrh at the onset J 
and before it becomes fully developed. In the acute stage it I 
should be on the principle of derivation, that is to say, the nasal I 
congestion should be relieved by diverting it into othei' channels, I 
as particularly the ttkin and bowels, while in the subacute and I 
specially the chronic stages, local measures are particularl/ 1 
indicated. 

The abortive treatment, to be effective, must be commenced at I 
the very earliest moment possible, when the symptoms are pre- I 
monitory rather than positive. 

Various remedies have been employed with a view to arreet | 
the development of a catarrh. Of these, some act on the nervooa 
system soothingly by allaying irritation, others by stimulation, , 
others antiseptically, and others again by derivation. 

The chief soothing remedies are chloroform, inhaled through 
the nostrils, tincture or some other preparation of opium, applied 
as a spray or taken internally, or a powder of opium and bismuth 
ineufQated or used as a snuff, or camphor, which may be used m J 
powder, in vapour, or in spray. 

The chief stimulant remedies are a solution of ammonia at. 
carbolic acid, separately or combined, as they are stated to be ia 
the popular remedy known as 'alkaram,* The fumes should of'] 
course be strongly inhaled. 

The combination of ammonia and carbolic acid is an excellenfe.l 
one, for not only are the effects of both remedies obtained, but thai 
volatility of the carbolic aeid becomes greatly increased by tha-l 
fcn'mation of oarbolate of ammonia. Another stimulant sometime*! 
used is acetic acid. 

The derivative remedies which are speciiiUy suited for thaj 



NASAL CATABBH. 

treatment of catarrh in the acute stage, are those which act either 
by reducing the fever, as aconite, or which act npon the kidnejs, 
as chlorate of potash, on the skin, as spirit of nitrous ether, or 
on the bowels. Pulvis ipecac. Co., or Dover's powder, acts both as a 
sedative and sudorific. 

One of the very best of all remedies for colda accompanied by 
feverish symptoms is aconite. This should be taken or inhaled, in 
the manner already pointed out in the chapter on the Therapeutics 
of Bespiration. 

Another general remedy given, it is affirmed with great benefit 
in catarrh and influenza in the acute stage, and while there is fever, 
soreness, ajid aching pains in the limbs and body, is acttea ruce- 
mosa, or black snake-root. 

At the same time that aconite or anake-root is administered, 
the vapour of hot water may be inhaled with advantage, simple 
or medicated, as with extract of conium ; or ■warm, emollient, 
medicated sprays may be inhaled of infusions or decoctionB of 
poppy-heads or marsh mallow. These may be rendered more 
efiective in some cases by the addition of a small quantity of either 
extract of poppy or lettuce ; or, lastly, a spi'ay of almond emulsion 
may be used. These inhalations may be repeated three or four 
times a day. 

When the subacute stage has been reached, a remedy much 
extolled in the early stage of cold in the head is chlorate of potash ; 
if taken early enough it will, according to Dr. Leonard Sedg- 
wick, stop many a cold, and it will quickly relieve the feeling of 
stuffing of the nose, soreness of the throat, and hoarseness of the 

The efficacy of emollient sprays will be increased by the addi- 
tion of a few grains of chloride of sodium j or the fumes of chloride 
of ammonium may bo inhaled in the manner and with the 
apparatus which has been ah-eady descril)ed and figured, but this 
last remedy is perhaps still better suited to the chiwrnc stage. 

The remedies best adapted to the thii-d or chronic stagci of 
catarrh, described by some writers as a separate affection, comprise 
some which act soothingly, some as mild stimulants, others as 
solvents for the thickened mucus, and again others which are 
astringent and which are designed to check the discharge when 
too abundant. The solvent remedies include particularly chloride 
of sodium or salt, and the carbonates of soda anil potash ; chloride 
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of ammaiiium is mildly stimulant, while alum, gallic and tanniel 
acida are all suitable astringents. 

Aa the chronic stage is i-eached, the secretion, previously thiafl 
and w&tery, becomes gmduaUy thick and tenacious. It is inv 
such cases that the use of the solvent spray is specially mdi«r 
cated ; but later on, when the chronic stage has become pro- 1 
longed and the mncous membrane shows signs of relasatioD, ibtt] 
astringent gljcerides must be employed in the form of spray^.l 
to complete the cure and to give tone to the debilitated struo'J 



Sometimes solid masses of hardened mucus are formed in one^ 
or even both nostrils, plugging them up more or less and 1 
rendei'ing respiration difficult and moat uncomfortable j then t 
waj-m emollient alkaline injections Khould be strong and frequenl 
repeated, and should afterwards be followed by efficient astr 

In very obstinate cases it may be necessary to employ more 
powerful astringents, ae sprays of acetate of lead, sulphate of zinc, 
or tincture of iodine. 

If the discharge be fcetid, a weak solution of carbolic acnd' I 
containing a little glycerine will usually remove this condition;, J 
This inhalation will be tbe more effective if pi'ecedcd by the emi^] 
ployment of the nasal douche. 

Dry Natai CntarrJi. 

Tlie causes which lead to this condition appear to he but i 
peifectly understood. It is defined to be a dry state of the nas 
mucous membrane with the formation of thin, dry, and adhere 
flakes of mucus, which often emit an offensive odour, and leadiu 
in many cases ultimately to atrophy of the turbinated b( 
considerable enlargement of tbe nasal passages. 

The flakes of mucus may present various tints of grey, yelloi 
or brown, and when tliey emit an offensive and characteiisti) 
odour the case is regarded as one of true * oztena,' to which indee 
this term is now in general limited. Sometimes, in place o'' 
scales, masses of a considerable size an J often of an elongated f( 
moist on the outside but di'v within and variously coloured, i 
expelled from time to time. These masses are obviously of a 
foi'mation, and usually procc-ed from the upper pait of the na^ 
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The adherence of the dry flakes to the mucous membrane gives 
rise to irritation and leads to attempts to remove them, which 
sometimes occasion slight hsemoiThage. Usually the subjacent 
membrane is entire, but occasionally superficial ulcerations may 
be detected ; but when deep ulcerations are found to be present 
the case is in all probability no longer one of ozsena, but is de- 
pendent on struma or syphilis. 

Dry nasal catarrh is essentially a chronic and persistent con- 
dition, occurring chiefly in childi'en and but seldom in adults after 
middle life. 

At first and for some considerable time the mucous membrane 
is somewhat hypertrophied, but after the complaint has persisted 
for months, or even years, it becomes thin, atrophied, and more like 
a serous than a mucous membrane, the turbinated bones themselves 
usually ultimately participating in the atrophy. The effect of the 
wasting is that the nasal passages become large and open, a con- 
dition which, according to some authorities, is noticed at an early 
stage of the affection and which is considered to be one cause of 
the drying of the mucus. 

Although the scabs generally possess a peculiarly foetid odour, 
there are some exceptions to this rule, and several explanations of 
the cause of the odour have been advanced, which, however, are 
not satisfactory : one is that it is due to the decomposition of the 
mucus, another that it is owing to feraientive changes therein. 
A very simple explanation, and one which seems probable, is the 
following : The surface of the otherwise dry flakes next the mucous 
membrane is always more or less moist, the air being at the same 
time in a great measure excluded ; thus on this surface the precise 
conditions exist which are favourable to decomposition, and this 
of a peculiar kind. If an organic liquid, such as beef-tea, be 
partially excluded from the air, and if it be placed in such a situa- 
tion that it retains only a moderate degree of warmth for some 
hours, it will often be found at the end of the time to have acquired 
a most disagreeable odour, while if a portion of the same liquid be 
freely exposed to the air and be allowed to cool naturally, it will 
remain sound and good for a considei-able period. This fact is well 
known. 

Now as to the causes of dry nasal catarrh. In some cases no 
specific or special cause is discoveiuble, but a considerable number 
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of euch cases are aRBOciated eibher with a scrofulous diathesis 
with a syphilitic taint. 

T7v.alment. — Dry catarrh is a peculiarly obstinate affection, and 
when it is accompanied by ftetor it is usually regarded as incurable, 
although it will still admit of gi'eat amelioratiou when suitably 
treated. 

When the disease is traceable to any constitutional diathesis 
or malady, the treatment of this will occupy the first place in im- 
poi*tance, but the local ti-eatment is capable of affording very great 
comfort and relief. 

The local treatment has for its principal objects the softening 
of the mucous scales, the prevention of their drying, and the cor- 
rection of the fffitor. 

The first object is aimed at by the inhalation of the vapour of 
hot water, by warm emollient and anodyne sprays, and particularly 
by the employment of solvent and alkaline sprays, composed of 
carbonate of potash, chloride of sodium, or borate of soda. Thess 
three remedies may be all used in combination together with a 
email quantity of glycerine. 

The most suitable antiseptics for the fcetor ai'e those of a Don- 
irritating and non-drying charMter, and include sprays of quinine, 
salicylic acid, and permanganate of potash. Carbolic acid or 
resorcin would probably be too caustic, and iodine too drying. 

With a view of remedying the dry condition of the nasal 
mucous Bjembrane, Gottatuin introduces into the nasal paaaagea 
plugs or tampons of cotton-wool ; these may be dry or variously 
medicated : by their presence they excite the mucous membrane 
with which they come into contact to secretion, and so bring about 
a moist condition. These appliances are, however, most disagree- 
able and tiying, and a fm'ther objection which may be ut^ged 
against them is, thu.t in all probability they would not nearly cover 
all the surfaces affected, since the mischief sometimes extends into 
the fi-ontal sinuses. It is not necessary that the tampons should 
be worn for more than an hour or two at a time, and no doubt 
they do in some cases afford considerable relief. 

Dr. Morell Mackenzie states, that i-emedies which stimulate the 
muooua membrane certainly do good, and i«commends the insuf- 
flation of a powder consisting of 1 part of red gum to 2 of starch, 
while Bosworth has expressed himself very favourably of a powder, 
composed of 1 pai't of banguinaria to 3 of starch; but thisapplica- 



HAY FEVER. 



235 



tion is much laore irritating, imd Mackenzie advises tliat it aliouid 
be considerably diluted before being- used. 

Formerly almost any disease of the nasal passages attended with 
feetid disoharge would have been regarded as a case of ozaana, no 
matter from what cause the fostor pniceeded, whether from 
polypi or other roorbid growths, from deep ulcerations or diseased 
bone; but the confusion attending such a use of the word has 
led to its ve.striction to cases of dry cataiTh aceomjianied by foetor. 

llaij Fever. 

This troublesome and distressing complaiot, and which would 
appear to be on the inerease, has received several names, none of 
whiuh are altogether satisfactory, as hay asthma, hay fever, sum- 
mer catarrh, and pollen catsuT-h. The asthraatical pLroxysma are 
merely the consequences of the irritation set up in the Scimeiderian 
and adjacent mucous membranes ; the fever is often inconsidemble 
and not attended with any marked elevation of temperature, 
Aguin, the disease is not confined to the siiitimer months, while 
the catarrh may be excited by other causes than by the pollen of 
certain plants. 

'ITie causes are divisible into the predisjiosing and exciting • the 
former include particularly raoe and constitutional predisposition. 

With respect to I'ace, it is a remarkable and hitherto unexplained 
fact that Sngli:<b and Americana nre the chief sufierei^. 

The peculiar constitutional predisposition may be either heredi- 
tary or acquired. The precise nature of this predisposition is not 
known, but it is usually characterized by the possession of a nervous 
and excitable temperament. It is in this way that the prevalence 
of the disease among educated persons of the upper classes has been 
explained. 

It seems to me to be probable that the condition, inherited or 
acquii'ed, of the muoouB membrane of the respiratory track in some 
persons may be an important predisposing cause or factor. It is 
well known that the mucous membranes of some pei'sons are par- 
ticularly prone to go wrong and to become variously affected, as 
with catarrh or diarrhea ; further, that the mucous membrane 
which has sufieted frequently from catarrh, has its sensibility 
greatly increased, and so becomes more than ordinarily susceptible 
to irritation ; and again, it can scarcely be doubted tliat a mucous 
membrane which has been repeatedly the seat of catai'i-h must 
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Buffer to some exteot ia its miuute organization, and in this way^'l 
in some instasceg at least, a disposition or prunecess to bay fevee J 
may be eatablisbed. However thi^ may be, wbea the i 
membrane of the eyes, iuchryuial ducts, nose, {iharjnx, larynx I 
or bronchi, and especially the nasal fossas, has been repeatedly H 
subjixt«d to hay fever, it ia scarcely to be believed that it caa 
altogether escape unharmed and return to its normal cotiditiun. 
Dr. Morell Mackenzie, it is true, states that he has never found 
* anything more than general congestion,' and further that ' hay 
fever leaves no permanent Btructiural lesion behind, and it cannot 
therefore be said to have any pathology.' Dr. Daly, of Pittaljurg, 
on the other hand, believes that there ia an intimate relation be- 
tween the so-called hay fever nnd chronic nasal cntan'h, and this 
view he supports by some well-uiai-ked cases which fell under hia 
own observation. The patients had suffei'ed from the complaint 
for 15 to 31 years; in two of the cusee there was thickening of the I 
turbinated bones, and in one a polypus, nnd as soon as the pai'ta M 
were restored to their normal condition the disease ceased. Thesel 
views have since been supported by Boe and Hack in ihftfl 
' Archives of Laryngotomy ' for 1SS3, and they are important asM 
bearing on the subject of treatment. I 

Another fact worthy of notice in the etiology of the disease isj-fl 
that those who live in towns and afterwards go to the country ara« 
moi-e liable to the disorder than habitual dwellers in the country. M 
We may now refer to the chief exciting causes. I 

These are dust of some kind or other, and sti'ong light, eepe-fl 
dally aurdight; these, singly or combined, frequently give rise to tits ■ 
of violent sneezing and curyza, especially in those whose Schnei-Hfl 
dorian membrane is charactemed by extreme sensitiveness. Sumafl 
forms of duet are of course much more irritating than otheffi, andV 
even the smell of the powder of i[>eca^uaoha is capable in somo^ 
lare instances of giving rise to symptoms which resemble those of 1 
hay fever. It has, however, been fully established by the i-e- 1 
searehes und expei-iments of Blackloy that the general exciting \ 
cause of hay fever is the dust or powder of pollen, almost always- 1 
that of hay or of some of the cereals. Probably the chief reason why J 
these kinds of pollen are must frequently the exciting causes of'fl 
the catarrh is, that at certain times of the year they are far morsil 
abundant in the air than is the pollen of all the other kinds qS\ 
flowers and trees put together. I 
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There are, however, some other kinds of pollen which are 
particularly irritating to the Schneiderian mucous membrane; 
one is that of the rose, which in America has so frequently excited 
the disorder that it has there received the name of * rose fever.' 
Another kind of pollen common in America, that of a species of 
wormwood or artemisia, is also known to produce similar effects, 
and Dr. Paget, of Great Crosby, states, he finds in his own case, 
when the complaint has once set in, that inhaling the perfume of 
almost any flower in full bloom will brin^ on an attack. It would 
be interesting to know, whether he finds the same effect to be 
produced by flowers which are destitute of pollen, as are many 
double flowers, including most cultivated roses. 

The question may now be asked. What imparts to pollen its 
peculiarly irritating qualities 1 Is it the form of the envelope of 
the granule, the irritation due to the root-like prolongations which 
spring from it when in contact with moisture, or is it the contents 
of the granules, which become discharged from the tubules when 
these rest on any moist surface 1 It has been shown that pollen as 
a whole when applied to the skin is capable of setting up initation 
therein. It can hardly be the form of the granules which occasions 
the irritation, since that of the Graminacese is of the simplest kind, 
and there are a great variety of other granules, as those of the 
natural order Compositw, which are covered with spines and are 
really irritating. 

Each pollen grain consists of a comparatively strong external 
membrane, in which are certain slits or holes, which are intended 
for the passage of the tubes which convey the granular fertiliz- 
ing liquid. When the pollen falls on the stigmata, the grains, 
particularly those of the Graminacese, which are elongated and tri- 
lobed, swell up, become more or less rounded, the slits or apertures 
open out, thus allowing of the issue of the three tubes ; these gra- 
dually elongate, penetrate downwards through the stigmata to the 
ovaries, where their contents are finally discharged, and the act of 
fertilization is accomplished. The grains of some plants give issue 
to a great many more tubes than the grasses. 

The symptoms are either those of catarrh, or of catarrh and 
asthma combined, and either with or without fever. Although 
the most frequent cause of hay fever is pollen, there is reason to 
believe that the application of other powders, organic and inorganic, 
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18 capable, when these are inhaled continuously for 
long period, of inducing a preeiKely eimilar affection. 

It is not necCBBary to enter into any lengthened description of 
the ayniptoras of this well-known but most troubleflonie affection 
it assumes two forms, the catarrhal and the asthmatic, which 
often combined, bnt which may esist more or less independently,. 
The attacks are usually ushered in with considerable irritatii 
and itching of the eyes and nose, with frequent fits of 
and discharge ; the mniious membrane of the Bares becomes 
much swollen in the more severe cases as to almost entirely 
obstruct respiration by the nose. When combined with asthma, 
the seizure usually takes place in the day-time, and this, together 
with the sudden onset of the disease, the perio<l of the year at 
which it occurs, and the attendant itching, serves in moat case* 
to distinguish the affection siifficiently. Another diagnostic 
symptom is the puffiness of the eyelids. 

The unsatisfactory nature of the tei-m ' hay fever,' by which 
is almost always distinguished, is shown by the general abseni 
of constitutional disturbance and of those symptoms which 
their a^regate denote fever. 

TTeatrnent. — To be successful, this mu«t to a large extent 
local, and inhalation should play an important pai-t in it. Dr. 
Morell Mackenzie writes, ' I trust very little to local ; 
the treatment of hay fever.' 

The fii-st thing to be done is to get away if possible from ths' 
influence of the pollen of the grasses and cereals, either by 
to the seaside or by taking a sea trip, althongh these remedies, foB] 
some obvious reasons, are not always successful. One of these 
that when the wind blows fi-om the land it may convey the polleU', 
far out to sea ; another possible occurrence is, that the patient mny 
carry the pollen about with liim in his clothes. 

The next step, when removal from the locality is not practica- 
ble, is to preclude as far as possible, on the principle that preven- 
tion is better thnn cure, the entrance of the pollen into the nares. 
This object is difficult of accomplishment, but various suj^i^stiona 
have been made to carry it into effect, and some of these have. 
proved more or less effectual. One of theje is, that the i^atienftl 
should plug hia nostrils with cotton-wool or wadding by means a(j 
one of Gottstein's screw tampons. Of this p|j 
observe that the remedy mnst be almost worse tlian the di 
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Plugging the lachrymal ducts with small glass rods has been re- 
commended by Hannay, as also the employment of a clamp to 
close the nostrils. This last is more feasible and a far less dis- 
agreeable plan than those previously noticed, although one is led 
to remark of all these proceedings that even if they succeeded in 
completely preventing the entrance of the pollen into the nares, 
the channel by the mouth would still be open. 

The glycerine nasal plug devised by Dr. M. D. O'Connell is 
less open to the objections which may be urged against the other 
nasal plugs proposed, and it acts on a totally different principle. It 
consists of a small piece of cotton-wool saturated with glycerine, 
which is to be introduced into one or both nostrils for an hour 
at a time. It causes a copious watery discharge, which greatly 
relieves the congestion. Dr. O'Connell found it very useful in his 
own case. 

Another plan which has been recommended is to wear a three- 
ply fine gauze veil, and this, it is stated, has been found very use- 
ful. It should be open at both ends, attached to the hat by one 
extremity, and the other, after being passed over the face, is to be 
folded round the neck and shoulders. 

It seems to me, that in place of aiming at the plugging or clos- 
ing of the nostrils, the effoi-t should be made rather to filter the 
air, and so to deprive it of pollen before it enters the nares. This 
object is, indeed, very imperfectly accomplished by the veil above 
referred to; but it will be still better effected by wearing the 
recently devised nasal respiiator of Dr. Greorge Moore, which has 
already been described, provided this is carefully and properly 
packed with cotton-wool ; or the respirator of Dr. W. Williams. 

A very obvious precaution, and one which is attended with a 
mitigation of suffering, especially when the eyes are affected, is to 
wear some well-fitting tinted spectacles. 

A great variety of remedies, chiefly int^ended for inhalation, 
have been recommended for hay fever, and some of them have been 
lauded as specifics. They may for the most part be divided into 
^ve classes : powders, volatile stimulants, inhaled either as vapours 
or liquids ; antiseptics, anodynes, and astringents. 

The powders consist either of substances which are soluble in 
the nasal mucus, or insoluble, or both combined. One would say 
of these substances, so far as they are insoluble and consist of 
palpable particles, although some of them may be temporarily 
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beneScial, lli.it they are more likely to do harm than good by 
their mechanically irritating effects ; their Roliible coastitueots 
are of eonrsB less permanently irritating, and mny in sonio ca^es 
give a brief relief, due in general to their strongly atimulaut and 
anodyne constituents. 

AmongBfc the renipdies of this cl;iss Farrier's snuff, Himrod'a 
cure, and Dr. Granville's powder may be mentioned. 

Dr. "Ferrier'a snuff consista of hydrochlorate of morphia 2 grains, 
subniti'iite of hismuth 6 dinchnis, anil powdered acacia 2 dractinis ; 
from J^ to ^ of this coay be used as snuff in the courae of 24 hoi 

Tlie general composition of Himrod's cure will 
scribed under the head of Stramonium. 

The powder recently devised by Dr. J. Mortimer Granville, to 
which he has given the name Pulvis boracts co., consists of Boracift 
pulv. gr. xs. ; Capsici pulv. gr. xv. ; Ammonia carbonatis gr. s. 

Dr. Granville stat&i in the ' British Medical Journal ' of June 
21, 1884, 'that the powder acts by exhaustion of special irritability 
by intentional excitation,' and also ' that a third application gene- 
rally, occaBtonally a fonrth, at intervals of three or four hours will 
entirely cure the affection, I use the word " cure " advisedly.' 

Of the volatile stimulant remedies that have been inhaled none 
has given greater, though only temporary, relief than the vapour 
of strong ammonia or its carbonate, and one or other of these 
forms the chief constituent of many of the preparations sold as 
cures for asthma. 

The chief antiseptic remedieK which have been employed are 
quinine, salicylic and carbolic acids. Quinine has been specially 
praised by Helmholz, who used it as an injection, but others have 
eicpressed disappointment at the resiilta obtained, Mackenzie states, 
that in a few cases benefit was derived, in most oiiaes no effect was 
produced, while some patients were actually made worse. 

In the same way wilicylic acid, 1 in 1000 parts of water, has 
been injected into the nares, and with the effect, it ia affirmed, of 
cutting short the attack. Mixed with starch, salicylic acid in 
powder may be insufflated. 

Carbolic acid probably acts less by its antiseptic properties, than 
by its effects in deadening for a time the sensibility of the nasal 
mucous membrane. 

Of all the remedies employed there are probably none whi 
are more generally beneficial, although the relief alTorded ie 
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temporary, than anodynes, eapeoially opium and belladonna, i 
form of atomized sprays, Mr. Phillips particularly i 
belladonna, Mr. Lennox Browne believes that this acts by its 
drying effect on the mucous membrane of the naves rather than by 
its narcotic properties. The combination of astringenta with nar- 
cotics gives in many CAses great rehef, as does also brushing over 
the mucous lining of the nose with a strong solution of nitrate of 
silver or the inhalation of a weaker solution as a spray. 

The sudden and violent fits of aoeezing and the running from 
the eyes and nose constitute two of the most troublesome symptoms 
and accompaniments of bay fever ; for these cettain remedies have 
been specially recommended, and all of them doubtless often prove 
serviceable. One of these is the inhalation of a spray of sul- 
phurous acid, another the inhalation of the vapour of iodine or of » 
spray of iodide of potassium, 5 grains to the ounce. Dr. Ringer 
states that arsenic never does any good in the paroxysmal sneezing 
of hay fever; cocaine would probably greatly relieve such attacks. 

A local treatment of a totally different kind has recently been 
employed, namely, the galvano-caiitery ; the object of this applica- 
tion is to effect a permanent alteration in the condition of the hyper- 
sensitive mucous membrane. 

Dr. Daly ia of opinion that some local lesion, such as hyper- 
trophy, ia always to be found in some portion of the mucous mem- 
brane of the nasa! track in hay fever, and in this opinion Dr. Joha 
0, Roe, of Rochester, New York, agrees, and Dr. Daly has employed 
the gal vaDO- cautery in some cases with good effect. Mr. Lennox 
Browne also speaks favourably of the galvano-cauUry. In connec- 
tion with this treatment the difficulty may be pointed out of 
reaching by the means indicated the whole of the afiiscted 
surfaces. 

Agaiii, Lefferts, of New York, has been in the hahit of treating 
a hypertropbied condition of the nasal mucous membrane with 
either fuming nitric, glacial acetic, or chromic acid. 

I will now briefly summarise the ti'eatment to be pui-siied in 
moat cases of hay fever. 

First, one or more of the pieventive measures already referred 
to should be adopted : removal to the seaside or a voyage, the 
wearing of tinted spectacles and also Dr. Moore's nasal respirator, 
or a veil or some other effective covering for the whole face, if the 
ind if not, for the month and nose only, 
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If theae n 
resorted to. 

Every morning and evening the mucous track ehonld bel 
thoroughly cleansed with the nasal douche, for which tepid water "J 
may be used, or better still a strong decoction of peppy-heads ren- '■ 
del ed slightly alkaline with carbonate of soda. 

If there be considerable tumefaction of the mucous membrane 
and the passtigeB be obstructed with thickened mucus, a spray of 
caibooate of soda should be vigorously inhaled, about 10 grains of 
soda to 1 oz. of water. J 

If there be much irritation or pain, then either opium, morphia, ,1 
or belladonna in apray or powder may be used. m 

When the tumefaction and irritation are greatly subdued, then 
astringent remedies may be used, or a, solution of nitrate of silver, 
3 to 5 grains to the ounce. This may be inhaled as an atomized 
spray ; but if the solution bo applied by means of a brush, then it . 
should be stronger, 20 grains to the o 

Other atomized sprays which will often be fonnd serviceabls, 
acting partly by their drying effect on the mucous membrane an^; 
partly by diminishing its sensibility, are sprays of solutions t 
timnin or of acetate of lead. For the affection of the eves a collyp 
lium of acetate of lead or sulphate of zinc, 2 grains to the o 
may be employed. 

Should there be pai'oxysmBl attacks of dyspntea, these must b 
treated in the ordinary way, and chiefly by antispa.smodiei 
anodynes. A little chloroform or ether, or better still the t 
mixed, or the fumes of nitre paper, should be inhaled from time to 
time. Dr. Hyde Salter found nauseating doses of ipecacuanha 
Tciy serviceable in catting short the dyspncea of hay astlim 
and preferred it to tartar emetic. 

Many cases of bay fever occur, as already stated, in persons c 
nervous temperament, with occasionajly accompanying debility 
For this condition the administration of suitable tonics i 
cated, as quinine, arsenic, or valerianate of zinc. Dr. Morell>l 
Mackenzie recommends the prolonged use of pills containing \W 
grain of valerianate of zinc and 2 grains of the compoun 
pill ; he advises his patients to begin taJdng them a 
for hay asthma approaches, and he states that the prophylaotifn 
and ofeher beneficial effects are considerable. 

Should all the maasures adopted fail to afford the relief d 
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then the galvano-cautery may be resorted to, if necessary ; it is but 
little painful. 

Hypertrophy of the Nasal Mucous Membrane, 

As a consequence of repeated catarrhs, especially in the young 
and those of scrofulous diathesis, thickening or hypertrophy of the 
nasal mucous membrane is a|)t to occur ; this may be confined to 
the anterior portion of the lower and middle turbinated bones, 
but not unfrequently the posterior parts are involved. When the 
thickening occupies the latter situation, mulberry-like, adenoid 
growths are prone to be formed ; these may either present a 
reddish colour, when they are disposed to bleed, or they may be 
pale. The thickening is usually bilateral. 

This condition is revealed especially by the narrowing of the 
nasal passages and the formation of adventitious growths, includ- 
ing polypi, which, if large, may give rise to reflex phenomena, as 
cough, spasm, or even asthma-like attacks. 

The symptoms which first attract attention are those of an 
unusually severe and prolonged nasal catarrh, accompanied with 
considerable difficulty of braathing or even inability to breathe 
through the nose, and with alteration of the voice, which assumes 
a nasal character. In consequence of the difficulty of breathing 
through the nose the mouth is usually kept open, a symptom 
common to this affection and to the presence of polypi or other 
morbid growths in the nasal passages. 

The diagnosis of this affection is on careful examination not 
difficult : the fact of the thickening affecting both sides alike, and 
being usually confined to the lower and middle turbinated bones, 
will serve to distinguish it from cases of polypi, although there 
would appear to be some connection between the two affections, 
since they not unfrequently coexist. 

Treatment. — The treatment at first should consist in the use of 
soothing, anodyne, and mildly alkaline or solvent sprays, which 
tend to promote rather than to check secretion, and thereby to 
lessen congestion and to diminish the tumefaction and hyper- 
trophy of the membrane. With this view, the nasal plugs steeped 
in glycerine of Dr. O'Connell would be likely to prove of service 
by encouraging exosmosis. 

Should this object be accomplished to some extent, then unirri- 
tating astringents should be employed in the form of spray, as 

r2 
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Ihose of the gl jcerides of alum flnd tannin or sprays of acetate of 
lead. It will be necessary that these spraya should be injected 
into the nares both anteriorly and posteriorly, and their efl 
may he aided in some caf«s by the insufflation of astringent 
powders composed of tannin with a little powdered opium. In 
the absence of any acnte eymptoms, and when the mucous mem- 
biune secma to be relaxed, a spray c(f solution of perchloride of 
iron will be likely to prove beneficial. For the quantities of the 
medicaments generally employed the reader is referred, in order to 
avoid repetition, to the chapter treating in detail of the (luantitiea ' 
of the several meilicaments used in the inhalation treatment of the 
organs of respiration. 

When the difficulty of breathing through the nose is veiy con- 
E-iderahle, great relief will often be afforded hy the use of elastic 
bougies; these preserve a passage for the air and promote absoi-p- 
tion hy the pressure they exert on the mucoua membrane. 

Should these several measures not be attended with supcess, 
then operative procedures will become necessary, and the thickened 
tissues or redundant growths will have to be removed hy tlie 
electric cautery or the ficraseur. But should an operation be par- 
ticularly objected to, then the parts may be persistently treated 
with the well-known caustic paste, consisting of equal parts of 
caustic limeandsoda, or with glacial acetic acid or nitrate of silver, 
insufflated by means of Bryant's apparatus. 



frmn the Nose. 

Epiataxis is very apt to occur during childhood, at puberty, and 
in old age. The causes tending to its occurrence at these three 
periods are very different ; in childhood the tissues are very Roft 
and delicate ; at puberty the whole system is in a state of excite- 
ment, and the epistaxia inmost cases is congestive and salutary, 
while in advanced life nasal hemorrhage is frequently due to 
degenerative changes. 

Bleeding from the nose is prone to occur in two very opposite 
conilitions of the system; in plethora, general and local, and in 
anwmia: in the first it is often congestive, and in the second 
it is due possibly t<i tbinne,.B or poorness of the blood. It is this 
latter condition which explains in part the frequency of its 
' n purpura and scurvy. 
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Epistaxis is sometimes vicarious, and takes the place of other 
habitual discharges, particularly that of the menses. 

Again, the tendency is sometimes hereditary, a circumstance 
to be explained by the transmission of certain peculiarities, either 
in the properties of the tissues or in the character of the blood. 

Frequent local causies are irritation or injury of the nasal 
mucous membrane, arising from the inhalation of corrosive vapours, 
strong powders, or dust, and the concussion of blows. 

Violent exertion and strong excitement will not unfrequently 
determine an attack of bleeding from the nose. 

Other fertile causes are disease of the nasal passages, polypi^ 
and other morbid growths, also ulcerations. 

Then, again, maladies of an obstructive character, which impede 
the return of the blood to the right side of the heart, as in some 
diseases of the lungs, predispose to this form of haemorrhage. 

Lastly, it is a frequent concomitant of most eruptive fevers. 

Thus epistaxis arises from a great variety: of different circum- 
stances and conditions^ The reason that the mucous membrane 
of the nose should be so frequently the seat of haemorrhage is ex- 
plained principally by the peculiar character of its blood supply 
and the intercommunication between the veins of the nose and 
the sinuses of the dura mater. 

Very generally the bleeding takes place from one nostril only, 
although in some exceptional cases it may appear to proceed from 
both, an occurrence which is to be explained by the blood passing 
from one nostril to the other behind the septum. 

Treatment. — Bleeding from the nose, when it occurs in^ young 
people and unconnected with polypus, ulceration, or any other 
disease of the nasal passages, is usually salutary and is designed 
for the relief of some local or general congestion, and as soon as 
this is accomplished, the bleeding usually ceases spontaneously. 

Before proceeding to ti*eatment, however, the cause of the epis- 
taxis should, as far as practicable at the moment, be determined, 
so as to serve as a guide to the employment of the most suitable 
remedies. 

If interference be necessary, either on account of the persistency 
of the bleeding or the quantity of blood lost) usually simple means 
are sufficient to stop the haemorrhage^ as ice-cold water or ice to 
the face and back of the neck. If this does not arrest it, then 
strong sprays of one or other of the more effective astringents and 
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These sprays should bo gently I 
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Btyptics aliould be reeorted to, a: 
or, best of all, perchloride of iroi 
thrown up and cautiously inhaled. 

In some cases alum or gallic acid i 
sufflated. 

But & variety of other remedies a 
choice of which will depe 
racter of the h iemoiThage and on the presence o 
\ianying fever, 

e of the moiit valuable of these is aeonite in small and (re- I 
y repeated doeet^, in cases in which the bleeding ia attended I 
with fever, until an effect is produced on the symptoms. 

Digitalis is another remedy of proved value when it is desired 1 
to reduce the frequency of the pulse, or to give relief by the din- I 
retic action of the drug. 

Ei-got, again, is very valuable, bnt is more suitable to non- 
febrile cases ; it wiU often stop bleediog from the nose as well as J 
hemorrhage from other parts. 

Ipecacuanha has been lauded for its power of arresting epis^ I 
taxis of a congestive character, for which purpose the naut^eating J 
effects <rf the remedy must be produced. 

Hamamelis virginica, or witch hazel, has proved itself a veiy 1 
effective remedy in the hands of Dr. Preston and othei-s ii 
passive or noe-febrile epistaxis. 

For sprays the ibllowing quantities of the several medicaments 
may be used ; of the solution of perchloride of iron P. B. from 20 
to 40 minims in 1 ounce of water ; of the glyoeride of gallic acid 
2 to 3 drachma made up to 1 ounce with water ; of alum SO grains 
in the same quantity of menstruum ; of aconite 2 minims in 4 J 
drachms of water every few minutes until the desired effect is pro* I 
duced; of digitalis 20 minims in 4 drachms of water every 2 o 
hours; of tincture of ergot 30 minims every 15 minutes; of tino- I 
ture of witch hazel 2 minims in 4 drachms of water, to be repeated I 
in 20 minutes if required ; of the wine of ipe«icuanha 1 drachm, T 
repeated if neccssury, but this remedy will be best administered ia 
the ordinary way by the mouth, and the same may he said of soma I 
of the other medicamenta above named. These BolutionB shonld tol 
injected slowly and with as little loss as possible. In the absencv | 
of an atomizer a small glass syringe maj* be employed. 

Supposing the most t^uitable of the above remedies to fail audi 



OATARItH OF THE NASO-PHAKYNX. 247 

the case to be orgeat, then recourse should be had to some of the 
usual surgical methods of treatment, as by plugg ing anteriorly 
one or both of the nostrils with tow or lint, first steeping it in a 
strong solution of perohloride of iron or taonin ; or finally, should 
this fail, the posterior nares may be plugged in the usual manner. 
It is not necessary to give any description of the general or 
constitutional treatment which La sometimes required. It will be 
evident, on a consideration of the veiy many and difierent causes 
which give rise to epistaxia, that with a view to the permanent 
cure of the affection the constitutional will be even more important 
than the local treatment. 

Catarrh of the N'oso-Pliaryrix. 

The acute stage of naso-pharyngeal catarrh, or, aa it is some- 
times called, post-nasal catarrh, is usually very short, and it does 
not give rise to much inconvenience, but passes quickly into the 
chronic stage. 

It is an inflammatory diseaBe of the mucous membrane of the 
naso-pharyngeal space, involving particularly the follicles and 
attended with the secretion of a thick yellowish and tenacious 
mucus, which gives rise to a great deal of uritation. 

The causes of this affection are in some respects obscure, but 
amongst them may be mentioned atmospheric vicissitudes, as ex- 
tremes of cold and heat, damp and fog, irritating dust, previous 
attacks of ordinary catarrh, a catarrhal disposition, chronic dys- 
pejjsia, and in some cases the scrofulous diathesis. 

The chief symptoms consist in some indistinctness of voice with 
more or less pain at the back of the throat and a troublesome 
sensation, as though some foreign substance were adhering to the 
mucous membrane ; this is due to the presence of a tenacious 
ond irritating mucus, which leads the patient to make frequent 
effoi'ts for ite reuioval. 

On examining the throat it is seen to be covered with the 
mucus referred to ; the membrane itself is more or less congested 
or granular, with, io advanced cases, slight excoiiations, ecchy- 
mosed spots, or varicose veins. 

The Eustachian tubes are apt to become involved in the mis- 
chief and to be blocked up with mucus, deafness being sometimes 
the result. 

It ia obvious from the foregoing description that this affection 
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is allied to that which will be Dotiped hereaftei 
of Follicular Disease of the Throat. 

In America this complaint is of veiy frequent occurrence ; it is 
very widely diffused and is met with under a variety of diasimilaf 
atmospheric conditions ; hut Dr. Morell Mackenzie conBidere dnatj 
which is everywhere abundant on the American continent, to ba 
a principal exciting cause. 

The disease is of a peculiarly chronic and obstinate character. 

Trealmient. — One of the first things to be done is to cleanse the 
throat thoroughly, and to soften, dilute, and remove the thick and 
adhei'ent mucus. This object is best effected by the employment 
of alkaluoe solvent remedies, as carbonate or borate of soda, oi 
chloride of sodium, either separately or, preferably, in combination. 
With these carbolic acid may be combined, but this makes the 
applications very much more irritating. These remedies may bo 
used either in the form of gargles or sprays, these latter beuig'^ 
less liable to give rise to irritation. 

After the throat has been well cleansed and the 
moved, then unirritating astringents and antiseptics may be resorted. 
to with advantage, as sprays of the glycerides of alum and tanniii, 
of acetate of lead, sulphate of zinc, ov bichloride of mercury. 

Beverley Eobinson, who has had great opportunities in America 
of treating this disease, has found benefit from the internal ad- 
ministration of sulphur, cubebs, or ammonia. While one or more 
of these remedies are given by the mouth the throat may still be, 
sprayed with some sulphuretted mineral water or with cubebs o^s 
nmmoniacum. The sprays should not only be applied to the posb-J 
pharyngeal space, but should be made to enter the narea as wellJ 
If the force of the spray is not sufficiently great to remove 
mucus, then gargles or a large ayritige, or the nasal douche, i 
be employed. 

When the health is 
tiitional treatment will 1 
regulated and smoking a 



I 



nanifeatly deranged, general and conata- 
I required. The diet must be carefully 
>ided. 



Dry Catarrh of the Kaao-Pharynx. 
This can scarcely be regarded as a distinct affection ; it appeaig 
to be identical with dry catanh of the nose, of which it 
in most cases an extension, though it is said that it s 
originates independently. The masses of mucus which come vm 
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from time to time are different in form and consistency fiom those 
usually met with in dry nasal catarrh, owing to the difference of 
situation ; instead of being flattened and dry they are thicker, 
more bulky, and moist and soft externally, but dry and condensed 
internally. Like those of dry nasal catarrh the masses often 
possess a foetid odour. 

Treatment, — This must be on the same piinciples as for dry 
nasal catarrh, the employment of solvent and disinfectant sprays 
to correct the foetor being specially indicated. 

Since this affection is often associated with a corresponding 
condition of the nasal mucous membrane, it will sometimes be 
necessary that the treatment should include the latter membrane 
as well. 

It does not fall within the scope of this work to treat of the 
adenoid growths, polypi, tumours, and other surgical conditions 
of the nose and phar3aix, and I will simply remark that inhala- 
tion treatment even in these cases will often prove of much 
service. 

Catarrh of the Pharynx. 

This is one of the most frequent causes of sore throat ; it is 
sometimes merely an extension of an ordinary nasal catarrh, at 
others it has a separate origin. 

The causes are very much the same as those of most catarrhs, 
one of the chief being exposure to cold and damp. It is not neces- 
sary to describe in detail the symptoms of an ordinary sore throat ; 
they vary greatly in intensity and also in the extent and exact 
position of the parts affected. Sometimes the upper portion of the 
throat is chiefly involved, at others the lower ; the uvula and epi- 
glottis especially are liable to be implicated. 

The mucous membrane is more or less red, sometimes even 
scarlet, swollen and CBdematous, these conditions varying accord- 
ing to the severity of the attack. At first the membrane is dry 
and shining, afterwards coated with flakes of mucus, which give 
rise to a good deal of irritation and cough. If the uvula be in- 
volved it may become considerably enlarged and elongated, so as 
to be in itself a source of much irritation ; and if the epiglottis be 
affected it may be red, swollen, and even oedematous. In some 
cases the mischief may even extend into the larynx. 

When the attack is severe there will be considerable stiffness 
and pain, especially during the act of deglutition. 



250 TONSILLITIS. 

Sometimes catarrh of the pharynx prevails epidemically. 

Treatment. — The treatment must be on the same principlt 
that for naeal catarrh. The acute stage qnickly passes awajr, and 
it is the chronic stage which will chiefly demand local treatment. 

At the very outset of the catarrh, an attempt may he made ' 
atop the attack, and there are few, if any, remedies more likely fca] 
accomplish this object than opium or Dover's powder in stima-^ 
lating doses. These may be used in the form of spray or powder, 
in which both their local and constitational effects will be obtained. 

In the acute stage great relief will be obtained by the deriva- 
tive measures adverted to under the head of Nasal Oatarrh, aa 
by the inhalation of the vapours of hot water or of those of a decoo- 
tjon or infusion of poppy-heada or camomile flowers ; or in place 
these, warm sprays may be used containing carbonate of soda andj 
chloride of sodium with extract of poppies, lettuce. 

In the subacute and chronic stages, alkaline solvent sprays are 
still more indicated, while in the chronic stage, and when the appli- 
cation of a gentle stimulant ia indicated, the fumes of chloride of 
ammonium may be employed. 

If there be much relaxation in consecjuence of repeated attacks, 
then astringent sprays must be used. 

If the uvula or the epiglottis ha involved, especially the latter, 
the condition of the patient will be a good deal aggravated, and 
these parts wOl require special ti'eatment, as by strong alkaline 
sprays, to promote by eicosmosia the escape of mucus, and 
more chronic stage the application of a solution of nitrate of sUvar, 

Wlien there ia reason to believe that the chronic condition 
the throat is kept up by a deranged state of the stomach 
organs of digestion, these will require attention. 

Injlammation of the Tonaila, 

This is an acute inflammatory aSection of the tonsils, popularlj! 
known as quinsy ; it occurs in two forms : one is superficial t 
may \» termed follicular, involving chiefly the mucous membrasw 
and its follicles; the other estonds deeper and affects the paren- 
chymatous and glandular structiu-es. It ia a disease of middle life 
and is particularly apt to recur. 

Among the predisposing causes may be mentioned the stmmous 
and rheumatic diatheses, debility and general impairment of the 
health ; among the exciting causes, the principal is exposure to 
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cold and damp. One attack predisposes to others, and occasionally 
the disease has been known to prevail as an epidemic. 

In the acute stage of the follicular form of the disease, the 
mucous membrane is at first red, dry, and shining, but soon it 
becomes moist, the lacunae throwing off an increased amount of 
mucoid or muco-purulent secretion of a whitish or yellowish colour. 
This stage may be followed by ulceration of the follicles. 

In the parenchymatous form of the disease at the outset the 
tonsil, for usually one only is attacked, is not only red and shining, 
but it becomes greatly enlarged, extending a considerable distance 
across the isthmus faucium, producing great pain in swallowing 
and sometimes difficulty in breathing, while the voice becomes 
more or less nasal. Soon an abundant sticky mucous secretion is 
thrown off, which adds greatly to the distress of the patient, the 
saliva at the same time often flowing freely from the mouth. 
Usually the affection runs a rapid course, and frequently ter- 
minates in the formation of an abscess. 

The superficial affection is comparatively mild, and is un- 
attended with much fever or with distressing local effects. When, 
however, it occurs in the cachectic, the symptoms may be of a 
typhoid character ; the mucous membrane may present a dark and 
dusky hue and be more or less covered with ash-coloured ulcerations. 

The parenchymatous disease is attended with a good deal of 
constitutional disturbance and much local distress ; deglutition is 
most difficult, often impossible for solids, and the pain occasioned 
by the effort is very great. 

So abundant is the thickened mucoid secretion, and so trouble- 
some, that constant efforts are made to clear the throat and to 
get it away. The parenchymatous affection is ushered in with 
a good deal of disturbance, lassitude, chilliness, headache, quick 
pulse, and other symptoms. Should the case go on to suppui-a- 
tion, the fever will increase until that has^occurred, an event 
which is often indicated by the occurrence of rigor. The fever 
usually quickly abates when the abscess has been formed, and on its 
bursting, the pain and difficulty of swallowing become suddenly 
relieved. 

For some time after the opening of the abscess and escape of 
the pus the mucus or mixed mucus and pus continue to be abun- 
dantly formed and discharged, accompanied often with a highly 
offensive odour. 
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If now the tonsil be examined the redness wil 
greatly diminished, and the mucous membrane will be sodden 
cedemAtons, while the aperture, from which the matter esca] 
and which may be more or less ulcerated, will often be plai 
viaiblB. 

Occagionally only, in depressed conditions of the system, slough- 
ing takes place after the bursting of the abscess, and sometimes, 
especially after repeated attacks, the t«nails become hypertrophied; 
but in most cases hypertrophy of those orgnna is a separate 
lateral aflection, frequently associated with a. scrofulous diathesis.^ 

Treatment,— The measares to be taken in the superficial fopB 
of this disease are of a simple character. Two or three days' e 
finement to the house, a gentle aperient, the use of astringei 
spniys, or even lozenges, and simple diet will usually be sufBciei 

lu the parenchymatous form, the treatment must be i 
energetic, and the first endeavuurs must be directed to subduing 
the primary inflammation and swelling. For this purpose cold 
applications should be used, as iced water or the sucking of ice 
itself. Bicarbonate of soda freely applied to the tonsils in pow<f 
der, will occasion a profuse discbarge of mucus and thus 
great relief. 

For the accompanying fever, aconite should he administered ia*" 
drop doses of the tincture, at lirat every fifteen minutes, until the 
desired effects iire produced, that iato say until the fever ia abated, 
when the remedy may be continued for a time at intervals of two 
or three hours ; the aconite will often st«p the attack if given ■ 
the onset, as will also acbea raceinosa, the actioQ of which is som 
what similar to that of aconite. 

But another remedy which esereises much power over 1 
course of tonsillilis is guaiacum, either (jiken internally or applied 
locally every two hours ; in the latter ease a considerable part C 
the resin is swailowed, and therefore both local and constitutiotinl' 
effects are obtained. Like aconite, it will frequently arrest th« 
discAse at the commencement. It may be applied to the thfoat 
in the form of powder or as a ppray of the ammoniated tinotui 
or lozenges may also be uasd from time to time. Erushinji oyt 
the surface of the tonsil with a strong solution of nitrate of silvt 
will, in. some cases, al*o help to arrest the inflammation. 

If, notwithstanding the means taken, the swelling and ii 
mation continue, warm applications must now be resorted to, s 
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as the inhalation of the vapour of hot water, or warm emollient 
anodyne sprays csontaining either tincture of aconite or hyoscyamus; 
and if deglutition be both painful and difficult, then warm bread 
poultices, over the surface of which a teaspoonful of laudanum has 
been poured, may be applied to the throat, or the belladonna 
liniment may be employed. 

If with the increase of the inflammation and swelling, much 
tenacious and slimy mucus be thrown out, then to the warm sprays, 
carbonate of soda or borax may be added. 

Even when suppuration seems imminent, it may sometimes be 
averted, as pointed out by Ringer, who writes as follows : — ' In a 
certain stage of tonsillitis the influence of mercury is most marked, 
owing probably to its absorption in the circulation. In quinsy or 
scarlatina, when the enlarged tonsils almost meet and block the 
passage, and when the difficulty in swallowing is nearly insuper- 
able, with even danger of sufibcation, at such a crisis ^ grain of 
grey powder taken every hour greatly reduces the swelling in a 
few hours, and obviates • the distress and danger ; and even if an 
abscess has formed, its maturation and evacuation appear to be 
effected more quickly.' 

In spite of all that can be done the inflammation too often 
goes on to suppuration, and the abscess either bursts spontaneously 
or will require to be opened. When it has burst, the treat- 
ment must be modified accordingly; sprays of astringent re- 
medies must now be employed, as of tannin and glycerine, or of 
alum, and somewhat later a solution of perchloride of iron with 
glycerine. The astringents may be continued until the discharge 
has become greatly diminished and the parts have recovered, as 
far as may be, their usual condition. The use of gargles is in the 
inflammatory stage attended with difficulty and gives rise to pain, 
but they may be employed in the more chronic stage. 

If the discharge be ofi^ensive, then antiseptic inhalations must 
be resorted to, as of carbolic acid ; while if sloughing has taken 
place, arsenic will often be found to exert a very beneficial effect. 

Grenerally, in consequence of the attack, debility ensues ; this 
in many cases may be effectually remedied by the administration 
of bark and carbonate of ammonia, or of bark and dilute hydro- 
chloric acid. 
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Follicular Disease of the Throat. 

This is H special and well-marked affection, occurring in es 
and midiile life, of the mucouM follieles of the pharjni and adjac 
partfi, preseubing itself in two forma essentially distinct, 
lijjjertrophic and the exudative. 

The principal causes of the malady are certain diatheses, an 
stnimouB, rheumatic, and goittj, but the most frequent cause a 
all ia over-exertion of the vocn! organs, especially in persona n 
are not physically strong, and hence the liability of clei^ymen 
public speakera, readers, singers, and others who have occasion ti 
greatly exert their voices. Other causes are repeated attacks o 
catarrh from exposure to cold and to various kinds of mechanics 
irritants. 

Many of the symptoms of the disease are common to s 
other affections of the throat, and they include in varying d 
utiffness, tenderness, irritation, cough, a. dry condition of tie it 
membrane, with, when the disease extends downwards to I 
(Esophagus or larynx, pain in deglutition and hoarsei 
advanced cases hearing may he impaired and taste pervi 
When the dryness is extreme, the condition of the throat has b 
described under the name of pharyngitis sicca. 

The character of the cough will vary much according to t 
condition of the mucous membrane and the extent of the disi 
Should it extend upwards over the arches of the palate, involving 
the uvula, or downwards to the epiglotti-s, or- even to the larynx, 
the cough and most of the other Byntptomd will be considerably 
aggravated ; but the cough is, however, usually very troubleeomB 
and irritating in any case. 

Although the mucous membrsne in the hypertrophic form of 
the disease is more or less dry, yet it is frequently spotted o ~ 
with scanty, thick, and tenacious mucus, which, acting ai 
body, excites incessant efforts for its removal. 

Again, as a ponsequeace of the disease, the uvula is apt to t 
come much elongated, thus acting as another exciting cause c 

The symptoms are usually much more severe in the b 
tive than in the hypertrophic form of the disease. Indeed a 
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siderable amount of hypertrophy somefcimes exists without giving 
rise to any great irritation. 

In the hypertrophic form, the disease is at first confined to the 
posterior wall of the pharynx, but as it proceeds it may pass upwards 
or downwards and involve the parts already enumerated. The 
mucous membrane is markedly granular ; the granules are at first 
small, round, prominent, and isolated, but as the disease advances 
they increase in size and ultimately coalesce. The blood-vessels 
are enlarged and form a network between the granular-looking 
follicles. The exudative form of the afiection. Dr. Morell Mac- 
kenzie states, * generally commences in the tonsils or in their 
immediate neighbourhood, and advances to the posterior wall of 
the pharynx, the back of the tongue, the epiglottis, and the interior 
of the larynx.' 

When the mucous follicles are acutely inflamed their secretion 
loses its transparent character and becomes white like milk ; if 
the inflammation is more chronic it assumes a caseous appearance, 
while calcareous formations have in some cases been found to be 
present in the cavities of the enlarged follicles. Lastly, in some 
cases a viscid mucus is discharged, which adheres to the surface in 
patches. The follicles rarely become ulcerated. 

In the exudative form of the disease there is rather a tendency 
to atrophy than to hypertrophy ; while, according to Stork, in the 
hypertrophic form the changes are more in the epithelium of the 
enlarged follicles than in theij* cavities. 

Treatiiient, — When the disease is fully established the treat- 
ment of so chronic a malady must necessarily be tedious and will 
require much perseverauce, both on the part of the medical 
attendant and the patient. The measures to be taken will of 
course depend on the cause of the aifection and the condition of 
the parts involved, and will include general and constitutional and 
more particularly local treatment. 

In those cases in which the afiection has been brought on or 
aggravated by excessive use of the voice complete and prolonged 
rest must first be enjoined. 

If in the earlier stage there be much congestion, with a sensa-. 
tion of heat, pricking, soreness, and painful deglutition, the local 
treatment must be soothing and anodyne ; ice, iced water, strong 
infusions or decoctions, allowed to grow cold, of marsh mallow or 
poppy- heads, with the addition in some cases of the extracts of 
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lettuce or conium, should be applied in tlie form of atomi 
sprays. 

If on the surface of the mucous membrane there be patches of 
tenacious secretion, exciting cough, then a combination of soothing 
find Rolvent remedies should be used, including the anodynes 
juat mentioned, and chloride of sodium, carbonate or borate 
soda. 

Agjtiu, if in very chronic cases there be evidences of rel) 
tion of the mucous membrane, tben astringent sprays ahould 
used, as of alum, or tannin and glycei-iue. 

But, with a view to the eradication and cure of 
other and stronger measures muat be adopted. One of these u 
the application to the granular follicles of some escharotic, such as 
a mixture of caustic atwla and lime, the granulations being thereby 
destroyed in detail ; that is to say, each successive applicatioa 
should be limited to a few graoulationa only at a time. 
Mackenzie speaks highly of this mode of treatment. 

The curative treatment of the exudative form of the disease 
lesssevere. After a thorough cleansing of the mucous membrane 
means of some detei^ent and alkaline ivash or spray, a t 
solution of nitrate of silver, 40 grains to the ounce, may he aj 
to the follicles by means of a brush, or, better still, each m 
touched successively with a pointed stick of the solid nitrate. 

In the most obstinate hypertrophic cases heroic remedies ha' 
been recommended and tiied. Lewin has suggested incision 
Bcaii6eation8 to relieve the hypertemia ; while to destroy 
granulations the galvano-cautery has been used, and by tl 
means, Oertel states, the best i-esults have been obtained. 

In many coses of follicular disease of the throat the free 
of sulphuretted mineral waters has been found to be beneficiaL 
When the malady invades the larynx, and there is mar] 
hoarseness of the voice, then other appropriate treatment will 
called for, the nature of which will he indicated when the aSea^ 
tions of the larynx are considered. 

As a rule, though the treatment is tedious, the prognosia igi 
UBually favourable; but the throat will rarely recover iteelf 
entirely, or the voice regain its full power, so that all exdting 
causes must be constantly avoided. The exudative is mortt- 
difficult to c'U'e than the hypertrophic form of the ilisee 






Aphthx. 

TbJB affection, frequently called Tkruah, t 
papular eniption on the inside of tlie lips, cheeks, aides of the 
longae, velum, and tonsils, and extends in some cases to the 
pharynx and even into the issophagud. The papules soon be- 
come wliite, burst, frequently ulcerate, and coalesce into patches 
oi variable size, which are covered by a paeu do-membrane, which 
is found on examination to conBiHt mainly of a upecies of fungua, 
Oiditim albicans. Sometimes these patches are of a white colour, 
causing the parts to look as though they had been dusted with 
flour ; in others they are ash-coloured, dark or almast black 
they are apt to assume this latter appearance in cases of extreme 
prostration, although sometimes the discoloration may be ex- 
plained in other ways, as by the medicines taken. In severe cases 
successive crops of papules continue to appear for some days, and 
even for two or three weeks, passing through their several stages 
of maturation, rupture, and ulceration. 

French and German physidans distinguish two forms of this 
affection, the one characterized by the presence of the fuogiie, 
' muguet,' the other by a non-parasitic membranous exudation, and 
to this the application of the word ' nphthte ' is confined. This 
affection is particularly apt to occur in infanta and very young 
children ; in the advanced stages of phthisis ; after measles, and in 
old age with prostration of the vital powers. The chief detej-min- 
ing cause would appeal' to be the same in all these cases, namely, 
debility, arising from defective nutrition. 

The disease in infancy is chai-acteiized by pain and sore- 
ness of the mouth, and by difficulty in swallowing, these being 
in some cases so gi'cat that the child is unable to take the 
breast. 

Usually in infancy the prognosis is favourable in the absence 
of any considerable diarrhcea or enteritis ; but when the disea.'ie 
occurs in the advanced stages of phthisis, or aftei' measles, or in 
old age, it is frequently the forerunner or harbinger of approaching 
dissolution. 

In some exceptional cases a difGculty may he experienced in 
discriminating the fungoid patches of aphthw from the false mem- 
brane of diphtheria, but ordinarily the distinction i 
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aphthsB the patches are thin and easily broken up, while in diplw 
theria they are tough and like wash-leather; examination by the 
microscope will at once put an end to any doubt, 

Trealmtnt. — Our first endeavour should be to maintain the 
vital powere, eapeeially by attention to the condition of the diges-- 
tive organs, by the free administration of suitable nourishment, 
and by appropriate tonita, vaiied according to the age and con- 
dition of the sufferer. In infanta, acidity muat be corrected by the 
nse of lime-water, and the diairhcea checked. In advanced life, 
plenty of nourishment; with a moderate amount of stimulant, must 
be allowed, and bark and ammonia administered. 

The local treatment is also important. 

There are several remedies of approved efficacy in the milder 
and Kimpier cases of aphthae. 

One of these is alum, which may be applied as a powder 
directly to the spots, or it may he employed aa a spray. Another 
good remedy is chlorate of potash, which may be used in a similar 
manner. An old and very serviceable application is boras wiUi 
honey or glycerine. 

For the destruction of the panjsitiu fungi, a solution of sulphite 
of soda, 4r to 1 drachm in an ounce of water, may be apphed with &. 
brush, or in the case of adults the spray may be used. Sir 
William Jenner has stated that this will remove the disease ia 
24 hom-a. 

An affection which Is sometimes confounded with the pre™ 
ceding, and to which the term ' thrush ' is also sometimes applied^ 
is stomatitis, or simple inflammation of the follicles of the macoufl 
membrane of the cheeks and throat, probably of an herpetur 
character; the follicles become inflamed and exhibit white spots, 
■which, however, do not usually pass into a state of ulcer&tioQi. 
It occurs in young children and ia sometimes ngsociated with d»~ 
rangement of digestion or with tlie irritation of teething. 

Relaxed Sore Throat. 
This affection is the consequence of certnin maladies of tlw 
throat and conditions of the system, and is not u special disease 

It is apt to occur as the result of repeated attacks of catarrh, 
of chronic inflammation of the mucous membrane of the throat, ii>. 
dependent of catarrh ; in some forms of dyspepsia and in deitan 
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litated states of the system. A very frequent cause is over* 
indulgence in strong spirits ; this gives lise to irritation, and even 
engenders chronic inflammation of the mucous membrane of the 
stomach. 

The condition of the mucous membijine will vary in accordance 
with the cause. It will often be more or less congested, varicose, 
swollen, and oedematous, and in very chronic catarrhal cases it 
may be even permanently thickened ; the surface of the membrane 
may be more or less coated with adherent mucus, or it may 
present an unnaturally pellucid appearance, but sometimes it is 
dry rather than moist. In eases dependent upon debility and 
anaemia the membrane may be pale and relaxed, either with or 
without oedema. 

In the general relaxation of the throat the uvula of course is 
liable to participate, it becoming elongated ^and sometimes swollen 
and more or less eedematous ; indeed the whole of the soft palate 
is frequently dependent. 

The symptoms are allied, except in the absence of pain, very 
much to those of ordinary sore throat ; there is a feeling of re- 
laxation, of fulness and stiffness, with, in some cases, considerable 
irritation and cough. The irritation may be occasioned by the 
presence of secretion on the mucous membrane, but more frequently 
it arises from the elongated uvula, which, resting from time to 
time on the epiglottis or tongue, provokes sudden and severe 
paroxysmal fits of coughing. 

Treatment. — This must be constitutional and local, and first 
the cause of the relaxation must be ascertained : if it be due to 
repeated catarrhs, then measures to avoid these must be taken, 
particularly, when practicable^ residence in a di^y and equable 
climate. If abuse of ardent spirits has led to this condition, then 
no treatment will be effectual until this indulgence has been 
abandoned. Again, if it be associated with other forms of dys- 
pepsia, or with anaemia, or general debility, then the appropriate 
remedies for these conditions must be employed. 

But still in most cases constitutional treatment will not be suf- 
ficient without the employment of local measures. The local treat- 
ment has for its object, when the relaxation constitutes the chief 
fault, the bracing up of the mucous membrane and the underlying 
muscular and other tissues. 

This purpose is best accomplished by the inhalation of certain 

8 2 
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stimulnnt and astringent inedicaments, as sprays of » strong solu- 
tion of alum, o£ tannin and glycerinn. or of perchloride of it 

If the throat be simply relaxed, and without a 
irritation or inflammation, a spray of tincture of capsionm may lie i 
inhaled, 10 minims of tincture in 1 ouuee of water, or a solution 
of sulphate of sane, 2 to 4 grains to the ounce ; or, again, if with 
rplaxation the mucous membrane be pale and flabby, a spi-ay of 
tincture of cubeba, 1 drachm to 1 ounce, a little pjctra of S|»iri6 
being ndded, or mucilage, in order to keep the oleo-resin of the 
tincture in solution. J 

It is veiy possible that in some tases a spray containing I 
tincture of ergot combined with mucilage might prove Berviccabla I 
by its action on the unstriped muscular fibre. I 

Now the local treatment hy inhalation is, in gentral, at the I 
Rame time more or less constitutional, since no inconsiderable ■ 
]>ortion8 of the sprays employed become swallowed ar.d so reach I 
the stomnch. I 

It is not always easy hy local means to restore a hypertiophii-d 1 
uvula to its normal size, so that it occasionally becomes necessoiy 1 
to ahscind a portion of the organ. This operation, though veiy I 
simple, is sometimen followed by a good deal of bleeding, rendering I 
the application of strong styptics requisite, as well as by a con- I 
siderable amount of irritation and pain, wliich, however, iisually I 
subside in the course of a day or two. I 

Rheumatic Sore Throat. I 

This form of sore throat occurs particularly in persons of a I 
rhenmntic diathesis, and who have suffered from other manifesto- I 
tions of rheumatism. It is often characterized by the suddenness- m 
of its onset and departure, it beina; sometimes followed by the oo- I 
cnrrence of local rheumatism in other parts of the system, as tli» I 
neck, shoulder, or lumbar region. There ia usunlly acutfl pain ia M 
the throat, impeding, or perba]is preventing, deglutition, but thiad 
takes its departure in the course of a day or two as suddenly as itA 
commenced ; the throat is more or less red and the uvula BOme-fl 
what eedematous. I 

This aiTectioD is also apt to occur in those who have suSeredfl 
from repeated attacks of tonsillitis ; in fact there would appear to 1 
be a close connection between the two complaints. 1 
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Treatment. — The constitutiona! treatment should conaist of the 
ad ministration of salicin or some of its preparations, and if the 
patient Rufier from chronic rheumatism, and is not suffitiiently 
relieved by the ealicylic tieatment, recourse may be LaJ to iodide 
of potasfiium. The local ti-eatment should conHist mainly in the 
employment of warm emollient and anodyne Bprnys or gargles. A 
epi-ay containing tincture of opium or pulvis ipecac. Co. is well cal- 
culated to affoi-d relief to the pain. Sprays containing bicai'bonate 
of potash or salicin will both be likely to prove beneficial. 



Gouty Sore Thrnat. 
A somewhat analogous aiTection to the preceding occaeionally 
ocxiurs in persons of a gouty diatbe«ia. It is not distingoished by 
any special local symptoms, but its true nature is sometimes re- 
vealed by the suddenness of the attAck and its equally sudden dis- 
appearance, followed promptly by symptoms of gout in the foot or 
in some otber part of the system. 

Ulcerated Sore Throat. 

Ulcerations of the throat frequently ocuur in persona who have 
been expoied to unwholesome and perhaps infectious emanations, 
such as are encountered in dissecting rooms and in attendance on 
caises of scarlet fever and diphtheria, the health having become 
impaired thereby and a cachectic condition induced, due, it isgene- 
mlly supposed, to some form of septictemia. 

There will be in such cases swelling and soreness of the throat, 
with pain in deglutitdon ; the fauces and tonsils may be congested 
and swollen, and there will be one or more round or oval and 
wliitish ulcerations of variable siz3 ; the tongue is coated, the breath 
offensive, and thereare other evidences of impaired health. 

Treafnient. — In. affections of this nature, the constitutional 
treatment is of the Si'st importance; suitable tonics must be ad- 



ministered, as bark 

not stimulating diet allowed ; above all, chi 

tlie seaside or country is indicated. 

The treatment fwthe ulcerated conditio 
who are out of heakli, and due possibly to 
will depend on the state of the throat. If there be congestii 
piiinful deglutition, ice or ioed water will usually gti'e I'eli 
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if this fails, recourse may be had to anodyne spmyB, containing 
5 to 10 di-opa of opium. 

When the congestion has in a measure subsided, and if 
breath be offensive, then sprays of certain antiaepticH and i 
Jorants should be employed, as of boracic or carbolic acid, chlo- j 
rinateil Eoda, or permanganate of potash. 

InJJa'inmation of the Larynx. 

This affection is usually catarrhal, but it is also induced, like 1 
ordinary catarrhs, by other causes besides exposure to cold ami 
damp, although this is its most frequent exciting cause. 

It passes of course through two stages, the acute and chronic, 
although it may be chronic from the commencement, as is often 
the case when it is due to the descent of a cold from the head or 
throat. When brought on by cold it is s-eldom a dangerous 
affection, and its occurrence from other causes is esceptional. 

Among the more special causes of Laryngitis the following may 
be mentioned : violent or over- exertion of the voice, the inhalatioa 
of ii-ritating vapours, or the extension of the disease from tba i 
pharynx in cases in which boiling water or corrosive substances, 1 
such as mineral acids, have been swallowed. 

The acute stage df the affection is indicated by a feeliog of I 
I the laiynx, pricking, aad a general feeling of 

3, alteration or loss of voice, cough, and perhaps 
some slight difficulty in swiillowing. The cough is at first dry, e 
shown by the sound ; a little later on secretion sets in, moist rliles I 
become detectabls, but the expectoration is scanty, mucoid, t 
mucO'purulent. The concomitant fever will be proportionate to 1 
tlia severity of the attach, '^bat it soon subsides as the chronic J 
stage is approached. 

The condition of the laryngeal mucous membrane will of 1 
course vary with the intensity and stage of the makdy. The J 
membrane is, as a rule, congested and red, and ceitein parts may I 
be more affected than others, as the epiglotti.^ and vocal cords, and 
there is usually someamouot of tumefaction or, more rarely, lode 

The chronic stage of the malady is chamtteriied by stiveraJ of 
the symptoms above noticed, but the secretion is now increased, 
although it is never veiy abundant, and it is occnsionally strenked 
with blood ; the cough has lost its dry character, and there k i 
aitlerable abatement of the fever. 
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It has been etated that although acute laryngitis usnally 
arises from catarrh, it is Bometimea occa^ioued bj other causes, 
and this is especially true of the chronic form, which is not 
tmirequeiitly excited by the inha,!a,tion of initatinf; powders, as of 
pollen io hay fever, of glass and steel hy glass cutters, koiife and 
needle grinders. 

The congestion of the mucous membrane in the chronic stage 
is less, although the membrane will still be swollen and Bouie- 
times, in very chronic cases, even thickened ; it will be more or 
less coated with macua, while superficial ulcerations, scarcely 
extending beyond the epithelial covering, ore sometimes visible. 
The vocal cords are not unfrequently congested and thickened. 
It need scarcely be pointed out that, with a view to an accurate 
diagnosis and prognosis, a cai'eful laryngeal bxajaination must be 

Treatment. — The acnte and chronic stages of this aflection 
should for the most part be treated on the same principles and by 
the same means as nasal and pharyngeal catarrh ; in fact, these are 
often ajiSociat«d more or less with laryngeal cataiTh. 

Id the acnte stage, the patient must he con£ned to the house, 
compresses or warm linseed cataplasms should be applied round 
the neck and to the Bterniim, the feet placed in hot water, and 
some mild sudorific and aperient remedies taken. For the fever, 
aconite, either by the mouth or in spray, should be adminfatcred 
in the manner and in the doses already described. A very useful 
sedative and sudorific, when aconite is not given, is Dovei^'s 
powder, 4 or 5 grains of which may be administered at first every 
3 or 4 hours. 

In this stage also warm, emollient, and anodyne sprays and 
vapours will he found of service. 

To the above spi'ays, if the mucous membrane be dry, or the 
mucus be tenacious, chloride of sodium, carbonate of soda, oi- 
borate of Eoda may be added, with a view to moisten the mem- 
brane and dissolve the mucus, and so to facilitate expectoration. 
When the acut« stage has in a measure subsided, the mildly 
stimulating fumes of chloride of ammonium may be inhaled. 

In the chronic form of the malady, pirticularly when this has 
cootinned for a long time, there are two classes of remedies the 
employment of which is indicated, astringents and stimulants. 

The astringents should be employed when it seems deniable 
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io lessen tbe irritation by dieckiiig secretion, wLich is, however, 
rafely excessive in thia afieciion, and to brtice up the weakened | 
mucous membrane. 

Tbe most useful astiingents are tannin and glycemie, aluj 
perchloride of iron, chloride of zinc, or acetate of lead. Theso I 
may be applied by the brush, or preferably in the form of tprays, 
since no disturbance of the parts is thereby lisked. Wiien the 
brush is used the solutions must be stronger than when they are 
intended to be inhaled as sprays. 

The stimulaut remedies are chiefly requii'ed in those chronio I 
cases in which the mucous membrane has become relaxed, and the I 
most appropriate of these are creasote, tbe oils of ciibebs, of euca* I 
lyptus, and of fir wood. The vapours of all these may be inhaled, ! 
pi*ovided a suitable apparatus be selected ; hut they can also ^M 
applied aa sprays. 

The inhalations in chronic cases should be repeated night and I 
morning, and sometiiaea more frequently. 

Remedies either coataining chloride of sodium and carbonate I 
of soda, or sulphur, usually in the form of sulphides, have long I 
deservedly enjoyed a high reputation in the amelioration of many J 
severe and persistent cases of chronic catarrh, as the waters of | 
many alkaline or sulphuretted miueial springs. 

The fact baa been already noticed that in cn.sea of chronic I 
laryngitis the mucous membrane of the throat is often similarly J 
affected, and when this is the case it must he included i 
treatment. 

Again, attention should be paid to the condition of the uvnla, 1 
whether it be elongated, relaxed, tedematous, or bypeitrophied. 

Iiastly, appropriate constitutional treatment will be neceBsaryV 
in some cases, while in all, rest of the vocal organs should bel 
enjoined. 

Catarrhal Crovp. 
Children are particularly liable to this form of catarrh— 
fiilse croup, or, as t is now called, Laryngitis Stridulosa. 
m in reality tbe same complaint as that previously described, I 
namely, catarrhal inflammation of the mucous membrane of thef 
larynx, but in children this presents one great peculiarity: whilafl 
in adults the affection seldom gives risa,to severe spasm, in children] 
tliia is a frequent and alarming complication. 
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The Teason OGsigned for thetr liability is the gmaller mze of tbe 
rinia glottidis, whiuh allows of its being more easily closed, aa by 
mucu8 adhering to the vocal cords, aud the presence of which in 
that situation is bo apt to ezcite spasm. 

TreatmenC. — It is important that the nature of these sudden 
attacks, which may recur from time to time on tukiog fresh cold, 
should be at once discriminated, with a view to the prompt em- 
ployment of suitable means of alleviation. 

Unfortunately these attacks iiBnally come on in the night, so 
that some time is unavoidably lost before the meatures requisite 
can bo carried out. If the case be urgent, an emetic of sulphate 
of zinc or ipecacuanha may be given at once, and aa soon as 
poeaible a hot cataplasm should be applied to the throat and 
sternum ; the air of the room should be filled with steam by means 
of a ' croup kettle,' while the child ebould be made to inlmlo, as far 
as practicable, tbe vapour of hot water, which may be medicated 
with tinctui'e of conium or hops. Anothoi' speedy means of relief 
in the inhalation of 3 or 4 di'opa of uhloroform. 

If by the above means the impending suffocation is relieved, 
thee time is afforded for the treatment necessary to guard against 
a recuri'ence of the attiick. 

Usually there is more or less fever ; this should be treated with 
^-minim doses of tincture of aconite, given for the fir>t hour every 
15 minutes and afterwards at longer intei'vols, till the frequency 
of the pulse is reduced, the temperature lowered, and the skin 
becomes moist. 

The chronic stage having been reached, alkaline and ex- 
pectorant remedies, either in the form of a palatable di'ink or 
in that of sprays when practicable, will help to di-ssi^Ive the 
mucus and render it leas irritating. Should tbe external air be 
very dry, then the moist state of the air of the room should be 
maintained for two or three days, until all active symptoms have 
disappeared. Should the child be out of health, the necessary 
constitutional treatment must now be adopted. 

Aplionia. 

Lobs of voice, or aphonia, is not a special disease in itself; it 
arises from imperfect action of the vocal apparatus ; the loss may 
be partial or complete. 

The causes are various ; it may be a nervous affection, as 
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hysterical apbouia, or it may be due to disease of the n 
giving rise to pai"alysi8 of the cords ; it may arise from Gimpla^ 
debility, whereby the abductor muscles of the rima are unable to 
act pi-operly ; or the voeai corda may be relaxed ; or it may depend 
upon aiuemia, and sometimes that form of it which accompaniea 
chloi'osis. Very frequently it is due to congestion of the cords, 4 
tbe result simply of catarrh ; or it may be caused by stmctura 
alterations affecting the vocal cords and other parts concerned ii 
vocalization, arising fivim specific infiammations and diseases, t 
phthisis, scarlet fever, and diphtheria. 

Earer causes of loss of voice are tbe presence of foreign growth^™ 
including warts and polypi, in the larynx or on the cords. 

The examination of the vocal organs by means of the Iaryiig< 
scope, it is scarcely nacessary to say, is usually indispensable iai 
these cases, both for determining the cause of the voiceleasnes 
and the exact condition of the parts concerned. 

Treatment. — This must depend on the causes, and must ii 
cases be both constitutional and local. 

For the restoration of the voice in hysterical aphonia, the 
hysteria itself most he attacked; this is usually associated with 
some fault in the uterine functions, and which must be diagnosed 
and appropriately treated. 

The loss of voice arising from debility, or from amemia, must 
be treated by the tonics, especially nerve and blood tonics, which 
are adapted for those conditions, combined with nourishing food, 
plenty of freah air, and moderate exercise. 

The local treatment must also vary with the several causes a 
conditions which have brought about the loss of voice; if the e 
be simply anssmic or relaxed, then stimulating applications should 
be employed, as nitrate of silver ; a solution of this may be used in 
the form of a spray, or it may be applied to the larynx by means 
of the curved brush. For the spray 2 gi-ains may be dissolved L 
2 or 3 drachma of water, the patient closing the nostrils and in- J 
baling deeply; with the brush a stronger solution of 20 grains to] 
the ounce may be used. 

But there are other sprays which may be employed with great 
advantage, and which sometimes are to be preferred to nitrate of 
silvei', in consequMice of their being lees irritating, as percblorida 
of iron or carbolic acid, hut the inhalation of the fumes of the & 
in the dry state is preierable to employing it as a spray. 
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i-emedy of approved value is iodine, wluch also may be inhaled 
either as a spray or in vapour. 

Should these means fail, even when combined with the appro- 
priate constitutional ti-eatment, then recourse must be had to 
faradization of the laryni and vocal cords. 

In the loss of voice from catarrh, with redness and congestion 
of the cord £, the inhalations must be of a different kind. One of the 
beat sprays which can be employed is a solution of ipecacuanha; 
this may be repeated night and morning, and it is not necessary 
that nausea should be produced, &s secretion is promoted before 
this stage is reached. This remedy will prove equally serviceable 
in cases of hoarseness of the voice depending on congestion of the 
vocal cords. 

But emollient and anodyne sprays will also be found most 
useful in a similar condition of the cords, and with these the wine 
of ipeicacuanha may be combined. 

The splaying of the throat and fauces is an easy matter enough, 
but when it is desired that the atomized liquid should reach the 
interior of the larynx it is necessary that certain precautions 
should be adopted, othei'wise the greater part of it will be es. 
pended on the thi'oat ; one is that the delivery tul>e of the ap- 
paratus should be longer than that ordinarily used, aud it should be 
eurveil. The advantage of this is that the spray reaches the throat 
in a more conceatrat«d form, and hence can be inhaled with much 
less loss ; another precaution is that the tongue should be drawn 
forward, either by the operator or the patient himself, with the 
finger and thumb. This makes the way to the larynx shorter and 
more direct, and fi,xes to some extent the epiglottis. Again, the 
patient should inspire deeply, while if the hand spray be used he 
should be careful to inhale at the moment the spray issues from the 
apparatus, otherwise but little of it will reach the larynx. When 
the spray is delivei'ed into the mouth, the liquid should be cold. 

Inflavtmation of the Trachea. 
The most frequent exciting cause of Tracheitis is exposure to 
pold and damp. It seldom occnrs as an independent disease, hut 
i.s most frequently associated on the one hand with catarrhal 
laryngitis, especially of the subglottic region, or still more fre- 
quently with catarrhal bronchitis. Like other inflammations, it 
has two etages, tbe acute and the chronic. 
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In the acute form the disease is less severe thim the conw 
aponding affection of the larynx. There ia less difficulty of breattu 
ing and lees liibility to spasm, owing to the large e 
trachea. 

There is usually bat little difficulty in disticguiahing f 
tracheitis. There will be a feeling of aoreue-ss and obstruction ii 
the trachea, withaouje tenderness on pressure, irritation, and cough; 
this wO! be at first dry, but as the chronic stage is approached 
Reoretion returns, and is usually more abundant than in laryngitis, 
and especially if it be associated with cLrenie bronchitis. The 
presence and some idea of the amount of the secretion may readily 
be determined by auscultation. 

Treatment. — ^For the most part this is thfl same as for laryngitis. J 
In the acute stage it comprises the application of a c 
poultice externally, and the inhalation of the medicated vapour O 
hot water and of warm anodyne sprays; these will uanally afibli 
great relief. 

In the chronic stage, in accordance with the Bymptoms, aatriw 
gent or stimulaat epiays may be inhaled; the latter are indicate 
when the chronic stage is of long duration and the n 
bmne is relased. 

Inflammation of the Bronchi. 
Bronchitis occurs in the acute and chronic forma; the latter il 
many cases is not simply due to a previous attack of the acuttfl 
malady, but often arises independently from a variety of otfa 

Acute brOTuMtia is almost always due to sudden i 
to eold and damp, the young and the aged being the most liabl 
to be attacked, but it may be hi-onght on by other causes, as tbw 
continued inhalation of irritating va^ieurs and dust. 

The attack may affect the Imger bronchial tubes only, c 
extend, to the smaller tuljes, or the bronchitis nuiy be limited t 
the latter, contttituting capillary bronchitis. 

When the larger tubes are affected, the mucous membrane ^ 
at first dry, congested, and tumid, so that the calibre of the tulx 
is diujiuit-hed, giving rise to some but not a considerable difficuln 
of breathing. After two or three days secretion seta in; this ia i 
Srst frothy and raised with air, afterwards more tenacious, a 
occasionally streaked with blood, but as resolution takes plaoftfl 
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loses some of its tenacity, becomes more abunilajit, and may be for 
a time to oco- purulent. 

The cHpiJlary form of the disfia«e is a much more diingeroiis 
affection ; it is acrompanied by more fever, the i-espiration is 
the difficulty of breathing great, the eongh moro 
parosyamal and distresflin?, the expectoraiion difficult, the secre- 
tion being viscid, ropy, and aometimea purulent. In conaequence 
of the extreme difficulty of brattliing, the blood is imperfeefly 
aerated, the countenance becomeB livid, debility is extreme, colil 
BweatB set in, the pulse is rapid and feeble, the bi^athing becomes 
shorter and shallower, and in fatal cases death from apncea ensue!*, 
fibrinous clots being frequently found in the heart and large vessels, 
Tliis last form of bronchitis is apt to occur in children after 
measles, in old people, when it has been described under the name 
of catiiiThus senilis, and in emphysema. 

Chronic hrimdiitig may be simply the sequence of the acute 
form of the disease, but it may aiise from a variety of other causea 
and is not unfrequently a secondary affection, and may be due to 
empbysema, disease of the heart or tidneys, or to the gouty 
diathesis. "While it may proceed from disease of the heart, in con- 
sequence of the impediments which exist to the circulation of the 
blood through the lungs, it may itself bring about disease of that 
oi'gnn, especially of the left side. 

The prolonged continuance of chronic bronchitis t«nds to 
certain changes, not only in the mucous membrane itself, but in 
the adjacent structures ; the submucous tissue becomes infiltrated 
and thickened, the fibrous and muscular coats hy])©rtTophied, while 
Hltimately in many cases emphysema becomes developed. 

Three forms or vaiieties of chronic bronchitis have been recog- 
nized ; the ordinary form, that attended with profuse secretion, 
distingnisbe 1 by the name of bronchorrhna, and dry bronehitiB. 

Chi-onic bronchitis in the u^nal form is at first a comparatively 
mild affection, occurring in the winter and altogether disappearing 
in the summer. After a time, if the existing causes continue in 
action, the attacks become more frequent and severe, especially if 
secondary and associated with some other disease. When ad- 
vanced, the breathing is considerably affected, the cough severe 
and sometimes paroxysmal, while the expectoration may be scanty, 
viscid, and brought up with difficulty, or in cases of very long 
standing it may be discharged with ease. 
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EroiicIiQTrhoM occurs chiefly in the old and feeble, and ia son* 
times aBsociated with discaee of the heart; in this form of t 
affection the secretion is profuse and consists of a thin, glairy fl 
or of a tenacious, ropy matter which has been compared to t 
whit« of egg. 

The dry form of bronchitis is attended with an irritahle o 
and if tbei* be any eipsctoration it is transpRrent and i 
the breathing ia oppressed, and there Is a feeling of tightness ii 
chest. This form is met with in the gouty, and is associated si 
times with emphysema. 

ZVeaimeiii.— With a view to ti-eatment, a careful auactilt^ 
tnry examination must be made, to ascertain the extent of t 
mischief, whether one or l>oth Inngs are affected, the 1 
smaller tubes ; next whether the disease is primary or secondar 
anil depends on some other affection, emphysema, disease of t 
heart or kidneys, or on a gouty or rheumatic diathesis ; then, 1 
the treatment mast be modified accordingto the stage and themoi 
important and pressing symptoms. 

In the ncuie stage counter-irril ants must be applied, as must«i<4-" 
cataplasms or turpentine, especially in the capillary form of the 
disease, while derivative remedies must be employed, as nauaeanta, 
Budorifics, diuretics, and suitable aperients, including such M 
promote the action of the liver. Care must be taken not to 
depress the patient and to weaken his vital powers by the treat- 
ment adopted, and this is especially necessary in the case of old 
people. For the relief of the congestion and inflammation, J 
sprays of ipecacuanha in nanseant doses may be repeated i 
phort intervals, to bring about as quickly as possible the i 
ation of secretion. When this is so abundant and tenacions a 
to give rise to dyspncea, an emetic of ipecacuanha will often aSari 
relief. 

At the same time, and with the same object, the air of thi 
room should be kept warm and moist by means of the bronchitii 
kettle, At this period also, if practicable, emolhent and anodyn 
Bprays should be inhaled. When seci-etion begins to be r 
though still scanty and viscid, the inhalations should be a1k&]in< 
and contain carbonate of soda or carbonate of potash. ' When it H 
thinner and more abundant, and the fever has con.'dderably s 
Bided, then the fumes of chloride of ammonium, with either ii)eoa*V 
Guanha or squills, may be inhaled. 
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rlf the cough ia very troubleaome, anodynes may be combined 
with the alkaline and expectorant sprays, as coniiiia hyoscyamus, 
ov lettuce; but belladonna and opium should he rarely mployed, 
because of their effect in checking accretion; chloral inay he 
Bubstitat«d for the opium in some casea with advantage, bjth for 
checking the cough and for pi«curing sleep. 

If the caae he secondary, and due to some other affection, this 
of course must be included in the treatment; if to a diseased or 
weak heart, digitalis must be admiuiatered, with occasionally efScient 
aperients. If it be associated witli gout, this must he suitably 
treated with coichicum, citrate of lithia, and in some very chronic 
cases iodide of potassium. 

In uncomplicated acute broochitia, especially of the larger 
tubes, the prognosis is favourable, and the chronic stage usually 
lasts but a short time. In capillary bronchitis it is much less 
BO, for this is not only a much severer disease, but it is often 
secondary. 

In chronic bi-onchitis it makes all the difference whether the 
disease is primary or secondary ; in the former caae the prognosis 
is more or less favourable, while in the latter the ti'eatoietit will 
be often merely palliative. 

In this stage of bronchitis the same general principles of 
treatment must he acted upon, but they need not be pushed to the 
same extent us in the acute form, and they include the employment 
of antispasmodics, as chloroform, to relieve spasm and dyspnosa, of 
anodynes for the cough, of nauseants and solvents to promote and 
soften the secretion, and of expectorants, especially stimuhmt 
expectorants, to aid its discharge. 

When the chronic bronchitis is of long standing, and the dis- 
charge profuse, tiien preparations eontoining tar in different forma 
should be inhali^d. 

The preference should gpnerally be given to tar itself, rather 
than to any single constituent, however valuable. The analyses 
already given show that the composition of tai, whether wood or 
gas tar, ia very complex, and it is highly probable that the beneficial 
action exerted by it is in part due to some of its more undeter- 
mined and less studied constituents. The success which has at all 
times attended the use of the tar compounds in chronic bronchitis 
I Las been remarkable, and it is only comparatively recently that 

I they have been at all generally employed by the orthodox prac- 
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titioDer ; formerly they wwa preaoribed mainly by empiiic 
who obtained sometimes a wide reputation by the aucceas 
achieved. 

For that form of chronic broiichitiH which occara io cold anil 
damp weather io the early spring, and which ia often diatiDguished 
by tlie name of winter cough, the tur preparations are even more 
effective, and eiert in fiot an influence which may be warded 
almost speciflc. 

For the modes of inhaling the tar preparatiouB the reader ii 
referred to the |>revious chapter. 

Other remedies possessing similar properties, and acting eomi 
what in the same manner, are benzoic acid, benzoin, ammoniacui 
mibeba, and aenegit with ammonia. Although pi-oving often 
servicertble in cases of chronic bronchitis, they are on the wbol 
less effective than the tar prepariitiona. 

Ammoniacum often affords very great relief in the broncbituti 
of old people, attended with much wheezing, while senega and^ 
ammonia are suited for those cases in which a tonic combined 
with a atimuknt expectorant ia needed, 

A remedy of a different kind, also very valuable in many caseel 
of winter cough, is ipecacaanha in the form of spray. 

When the secretion shows any tendency to putrescence, then, 
sprays of sulphurous acid may be used, as specially recommended' 
by Dr. Dewar, or of creasote or oil of eucalypti 

There is a special form or variety of capillary bronchitis, whichi 
occurs in old people, catarrhus geitilis, and which has been sometimes 
described under the name of peri-pneumonia notha. It is usually 
a subacute affpction having the symptoms of a catarrh, with an^ 
abundant secretion of an opaque frothy mucus, which sometimBBj 
even assumes a purulent character. In the latter stage of this 
affection, stimulant and bal;;amic inhalutioiia will also do muoh< 
good, combined with bark or senega, and either ammonia or aquilla. 
Obviously, with the uibilation treatment other remedies, both 
external and internal, accoidmg to the cause of the bronchitia and 
the character of the svmptoma, must be combined, as externally 
stimulating liniments and countei irritants, and internally suitabla 
tonic and supporting remedies 

Since in most cases of bronchitis the general health is madti 
weakened, and since the dicease is particularly pivvalent in 
age, care must he fciken to maintaiu the strength. The dii 
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should be light and nourishing, and stimulants should be allowed 
in both the acute and chronic forms, and even in capillary bron- 
chitis; they promote expectoration and relieve the breathing. 
Tonics in most cases will be needed, combined with expectorants, 
as ammonia with bark or senega. When with debility there is 
profuse secretion, iron will often prove very effective, particularly 
in the form of ammonia citrate, ethereal acetate, or the tincture. 
If there be emaciation, cod-liver oil is indicated. The patient 
should at all times be warmly clad, and, if necessary, he should 
seek a warmer climate. As a rule dry climates suit the bronchitic 
the best, but occasionally the reverse is the case. 

Dilatation ef the Bronchi, 

This disease is characterized by dilatation of one or more of 
the bronchial tubes. Bronchiectasis, and is. usually a consequence 
of chronic bronchitis ; this may consist of a general increase in 
the calibre of the affected tubes or of bead-like enlargements. It 
might at first be supposed that the dilatation, was entirely due 
to mechanical causes, and that the persistent and more or less 
explosive cough caused the bronchi to give way, and this more 
particularly when they have become blocked up with solid pellets 
of mucus. It is found, however, that this explanation is not 
sufficient to account for all the phenomena as revealed in post- 
mortem examinations, and that other causes are at work. 

Dr. Grainger Stuart, who specially investigated this subject, 
came to the conclusion, founded on the researches of Andral, 
Corrigan, Gairdner, and Stokes, as well as his own, that the 
essential condition in these cases is atrophy of the bronchial walls, 
which readily yield to internal pressure in the same way as an 
artery does when its middle coat is diseased. The contractile and 
expulsive power of the dilated and sometimes sacculated bronchi 
is lessened, secretion is apt to accumulate therein, expectoration 
becomes increasingly difficult, and the secretion is thus retained 
long enough to allow of decomposition setting in and the genera- 
tion of offensive odours. 

This decomposed secretion now begins to play its part in the 
consecutive changes : it excites irritation and chronic inflamma* 
tion ; the mucous membrane becomes thinned and ulcerated ; the 
irritation now extends from within outwards, till various changes 
are produced in the surrounding lung tissues; the lungs may 

T 
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waste, or there may be increaRed growth of connective t 
abscess or gangrene may take place. 

The expectoration in the advanced stage of this disease is apt I 
to occur in paroxysms, is profuse, and often extremely offeoaivo. 

Treatment. — At first this will be the same as for ohronio j 
bronchitis ; but when the dilatation of the bronchi has become \ 
oonsidenvble, the remedial measures adopted must be regai-ded ^ 
mainly as palliative, although suitable inhalations wUl afford great , 
and marked relief in several ways. 

The decomposition and foetor of the expectorated matter, and 1 
the consequent offenaiveness of the bi'eath, may be I'emedied by 1 
the efficient employment of carbolic or sulphurous acids. The 
carbolic acid may be inhaled either as fumes, by means of the 
' globe ' inhaler, aided by the water bath, or by the inhaler for 
concentrated vapours, or the acid may be inhaled as an atomized 
spray. The sulphurous acid should be used as a. spray, the acid ' 
being properly diluted. I 

After the fostor has been removed, another class of remedies I 
may be resorted to with the best effect — namely, the tar prepara- ' 
tions and the stimulmt oleo- resinous balsams, under which turpen- 
tine may be included ; this is often an efficient remedy, but its 
odour and taste are repugnant to many. Terebene ia a much , 
pleasanter remedy and probably quit* as effective ; the oils of ei 
lyptua and fir-wood may also be employed with advantage. 

The above antiseptic and stimulant treatment will usually 1 
produce a great reduction both in the cliaracter and amount o. 
expectoration ; bnt when the secretion is profuse, astringent I 
remedies will often effect a great change for the better, as spraya f 
of perchloride of iron, alum, tannin, and glycerine, or of acetate of J 

The decomposition and faster being stopped and the amount of I 
expectoration greatly reduced, the mucous membrane of the bronchi I 
is brought into a healthier condition, and the irritation both within | 
and without the tubes beoomee greatly lessened. 

The disappearance of the f<Etor ia of course a favourable sign, i 
but too much stress must not be laid on this, A very slight 1 
decomposition will often give rise to an offensive odour. 

Expiration into rarefied air would, I believe, afford gi'eat relief, I 
by promoting expectoration whereby the bronchial tubes would J 
become freed from the retained secretions. 
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Flaatie Inflammation of the Bronchi. 

This peotiliflr affectioTi, Piaatic Bronchitis, ia cliaracterized by 
the formation in the bronchi of fibrinona casts ; these may lie 
simple or branched, hollow or aolid. Those from the larger tubes 
are laminated and more or less hollow, being denser externally 
tbon iutemally, while the casts from the smaller tubes are often 
aolid. In the formation of these casts this variety of bronchitis 
would apnear to stand in relation to croup. 

It is a very chronic affection of rare occurrence, its causation 
being ohacure. The first intimation usually given of itfl esiKtence 
is the fixpectoration of portions of the castH. 

The detachment of the casta is very difficult and ia accompanied 
with much irritation, cough, dyspncea, and not unfrequently 
hsemorrhage, which is usually slight, but may be profuse. 

Treatment.—When the existence of this disease has been 
established, the treatment must be directed to the amelioration, of 
the predominant symptoms, the lessening of the initation and 
cough. An endeavour, however, must be made to bring about 
the softening and expectoration of the casts. With a view to 
efiect this object the inhalation of atomized apraye containing 
emollient and alkaline remedies, such as those which have been 
already more than once referred to, should be employed. Some- 
times an expectorant will prove useful, such as ipecacuanha, and 
if there he little or no irritation or hiemorrhage, carbonate of 
ammonia will aid the expectoration. 

If there be hcemoptysia and this is but slight, it is better not 
to interfere with it, as it probably indicates detachment of a cast, 
of which it is in fact an almost necessary accompaniment. If the 
bleeding be profuse, however, recourse must be had to the inhala- 
tion of astringents, which must not be of an irritative character, 
as ergot or turpentine, or gallic acid with glycerine. 

A remedy whicJi is often very serviceable in these cases ia 
iodide of potassium, which may be administered by inhalation in 
5-grain doaes twice a day. 

It is affirmed that plastic bronchitis sometimes predisposes to 
phthisis. 

I?iflammation of the Lunya. 

There are several distinct forms of Pneumonia ; one of these is 
simply catarrhal, and is due to the same causes which give rise to 
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catarrhs of the mucous membrane of the respiratory track ; another ' 
form IB true or acute pueumonia ; a third is chronic or intarstitial 
pneumonia, while in a fourth variety may be included those 1 
pneumonias which arise from some special or specific ciiuse. 

Acute lobar, or, aa it is sometimes called, &om its supposed 
relationship to croup, aroupous jineunionia, is not a purely local . 
affection, and although frequently excited hy exposure to cold and ■ 
damp, there is reason to believe that it is in reality a specific i 
disease and due to a specidc cause, probably a bacillus. The chief 
reasons for this belief ai'e, that the fever does not stand in any 
definite relation to the condition of the lungs ; it uaually precedes 
the manifestation of local mischief and disappears generally before 
reBolucion has set in. 

Until a comparatively recent period the belief was generally 
entertained that pneumonia afforded a typical example of a pure , 
inflammation of a parenchymatous organ, the iufiammatiou being i 
modified by the extent of the disease and the age and constitution 
of the patient. On this view the heroic treatment which formerly 
prevailed was mainly based. As soon as more exact obaervationa | 
were made the soundness of the antiphlogistic treatment came to 
be doubted, and it was at length almost abandoned. For some time, 
however, no sufficient explanation was forthcoming of the change i 
of treatment, which it was endeavoured to accoant for on the 
ground of either a change in the type of the disease or in the I 
constitutions of those who became its subjects. Soon the unsatis- 
factory and insufBcient character of these assumptions became t 
apparent, and enquirers looked about for another exjilanation. ' 
Now, however, that the fact has been recognized thut the disease ■ 
is not local or purely inflammatory, bat part of a general and 
specific malady, the change which this treatment has of late years 
undergone becomes intelUgible. 

The acute stage, though running a certain definite course and 
terminating in resolution, is seldom followed by any prolonged 
chronic stage; in fact, chronic pneumonia may generally be re- 
garded as a separate disease, not ordinarily preceded by any well- 
marked acute stage. 

The chronic form bos been distinguished by the name of inter- I 
Blitial or Jibrold pneumonia, and it affects principally the inter- 
cellular fibrous tissue of the langs, which becomes thickened and 
contracted, giving rise to cirrhosis of one or both lungs, usually 
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one only, with loss of elasticity and diminished capacity. This 
condition may lead ultimately to emphysema or dilatation of the 
bronchi, and it may occur either as a separate affection or asBO- 
ciated with the inflammatoiy process in some other lung affections, 
as in fibroid phthisis. It is sometimes catarrhal in its origin, but 
occasionally it is induced by the bronchitis resulting from the 
continued inbalation of hard, irritating particles, as of stone, glass, 
or iron. It is a very chronic affection, lasting often for many 
years, hut usually proving fatal in the end. 

Then there are other forms of pneumonia, which have been 
diBcriminated of late years, and two of which depend on the 
presence of special organisms, epidemic or endemic and inter- 
mittent pnewnwnia. 

Again, the pneumonia ■which ia apt to occur in the course of 
certain infectious maladies, as mea.sle8, typhoid fever, rfec., owes 
its origin, in part at least, to the specific poisons of the diseases 
with which it is associated. 

Then, the pneumonia depending on obstructed circulation 
through the lungs forms another class. 

The inflajnmatory process may affect the whole or part of a 
lobule, when it is known aa lobular, or a whole lobe may be in- 
volved, lobar pneumonia. The disease ia usually unilateral or 
single, but sometimes it ia bilateral. When it is confined to part 
or the whole of a lobule the upper portions of the lungs are the 
most frequently affected, the mischief being in many oases simply 
local and catarrhal ; when it is lobarj the baaes of the lungs are 
usually implicated. 

In very many cases of lobular pneumonia the pleura is moi'e 
or leas involved, constituting pleuro-prtmanoTma ; in othera the 
bronchial tubes are affected, brojicho-pneuTnonia ; this form is 
also usually distinct from true pneumonia, and b not uafrequently, 
like bronchitis itself, a purely catarrhal affection. 

Occasionally lobular pneumonia terminates in the formation of 
an abscess, or in gangrene; hut these events are apt to occur only 
in caaes in which the infiammation is particularly intense or in 
which there is some sjiecial peculiaiity, or in very depressed con- 
ditions of the system. 

Of the two forma of pneumonia due to or aaaoci.ated with 
the presence of special organisms, one resembles the pneumonia of 
bovine animals, and ia due to a similar cause. The presence of 
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Guch BO orgatmm in certain cases of pneumoDia occurring in the ] 
human Euliject was long suspected, and it was in part proved by j 
Xlebs and others, hut it was reserved for Koch and particularly | 
Friedtander to give the first accurate and complete description. 

The micrOGOCci or pneumonococci are of an elliptical form, 
joined together in paii-a, diplocood, or even forming chain a, made ] 
\ip of a sucoessioa of pairs ; they are surrounded hy a capsule, and 
this serves to distinguish them from other micrococci. They very 
closely resemble the organisms found in bovine pi euro- pneumonia, 
only that those occun'ing in the human subject are a little emaller. 
The microcoocuB has been separately cultivated and the diflease 
produced hy the inoculation therewith of mice and guinea-pigs, 
anil in the former by inhalation aa well. It is introduced into 
tlie system from without, and it has been found and satisfactorily 
identified by Emmerich, of Munich, in some mortar taken from 
dormitories in which pneumonia was from time to time epidemic. 

From more recent observations and experiments there is good 
reason to believe that croupous pneumonia is identical with the 
above, the same organism having been found in both. 

The other form of pneumonia associated with a particular 
organism occurs in intermittent and remittent fevers, and henoe ] 
has been termed intermittent pneumonia. 

The mixed form of lobular pneumonia and bronchitis, brancho- 
jinffwmonia, may be either acute or chronic ; it is apt to occur in 
childhood, in old age, and in debilitated states of the system. It 
also often occurs aft«r measles in an acute form, or after whooping- 
cough, when it Ib less acute. 

In the acute form it is a much more serious complaint than 
ordinary bronchitis, and is attended by considerable fever; in 
tlie more chronic form it is an insidious and dangerons malady. 
lu old people it usually commences with the symptoms of an 
ordinary catarrh, as in etitarrhug senilis, 

Broncho- pneumonia, or, aa it is sometimes called, catarrhal i 
pneumonia, is generally catarrhal iu its origin, the iuQammation of 
the bronchi, or bronchitis, being antecedent to the pneumonic 
lesions. 

The condition of the lobules varies much ; they may be hyper- 
lemic, inflamed, consolidated, emphysematous, or even collapsed, 
these conditions being sometimes more or less associated. 

The mucous membrane of the smaller bronchi i 
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thickened, eometimea sofMned, and tbe tubules ore more or less 
tilled with tenacious or muco-purulent Becvetion. 

The expectoration is very different from thitt of acute pneu- 
monia ; there ia an absenue of blood, but the cell elements abound, 
derived mainly from the bronchi, but in part alRo fi'om the air cells. 
Now it is to catarrhal or broncho- pneumonia that the term de- 
fi<:|uamative pneumonia chiefly applies. Should the inflammation 
lie greatly prolonged, an inereiiaed formation of fibroid tissue may 
be one of the resultH. 

Treatnient. — Under the head of Inflammation of the Lungs 
several distinct conditions and affections are included, each of which 
requires itM own special treatment. 

Firat^ the treatment of the typical or croupous form of inflamma- 
tion has to be considered ; then that of catari'hal pneumonia or 
broncho-pneumonia, of chronic or interstitial pneumonia, of pneu- 
monia arising from obstruction to the circulation through the 
lucgB ; and, lastly, of epidemic and intermittent pneumonia. 

In these seveinil foima the treatment is necessarily complex, and 
comprises constitutional means, the application of ex.tei'nal dei-iva- 
tives, and the employment of various medicaments and medicated 
solutions in the form of sprays. 

Iq acute pneumonia the first care must be to avoid all pro- 
ceedings and remedies which tend to weaken, and especially those 
which exert a depregsent action on the heart,since cardiac weaknet^s 
constitutes the great danger in this disease. For this reason 
iljecacuanha is preferred by many to tartar emetic ; it should be 
given in nauseant doses, repeated so as to keep up the naiiseant 
effects, and there is no easier or move, advantageous way of ad- 
ministering this than by sprays. It matters little whether the 
sprays are wholly inhaled or not, as the effect will he much tbe 
same even if a portion of them iie Kwallowed, tbe object of their 
employment being to promote secretion and to lessen fever. 

For the reduction of pyrexia, tincture of aconite may in most 
cn^es be employed in the usual manner, notwithstanding it^ some- 
what depressent action, and it may be added, to the sprays con- 
taining the ipecacuanha. Another remedy, which may he used 
on account of its derivative action, is digitalis, and this is not a 
cardiac depresstmt. 

In Germany, when the temperature is ve^ high, 106° or 107° 
P., physiciooa are in tbe habit of: adopting one or other of the 
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lollowing pi-oceedings with a view to its reduction : they either I 
administer every 24 houra one large dose of quinine, some 20 or | 
30 grains, or they have recourse to the cold bath. Neither 
theae proc-eedinga is in much favour in this country, although both 1 
are capable of rendering much service in severe and critical c 
in which alone one would be disposed to try them. Short of tb©'! 
cold hath, cold sponging with vinegar and water, or the sheet J 
wetted with the same, may be employed ; and if this plan bo not I 
adopted, then 10 grains of quinine may be given twice a day, one I 
dose in anticipation of the maximum daily rise of temperatui 

Very soon, and while the expectoration is still sanguineouSj J 
alkalies, as carbonates of Koda or potash, for the sake of their 9 
solvent action, may be given in the form of a drink, and solutions 1 
of them may also be sprayed into the throat, whereby the local I 
effect pj'oduced will be greater than when they are introduced into j 
the stomach. 

Then, as the sputa lose their rusty character, as reiSolution sets i 
in and the expectoration becomes more abundant, the alkaline 
treatment should be combined, if the cough be troublesome, with 
Euch anodynes, as hyoscyamus and henbane, as do not dry the 
mucous membranes and retai'd secretion. 

The stage of resolution in this affection is not usually much 
prolonged, but towards the close of the attack stim.ulant expector- 
ants will sometimes be fonnd of service, as chloride of ammoniiim 
or carbonate of ammonia, with, if there be much debility, bark or 
senega. The expectorants will be best administered in the form 
of sprays, it being always remembered that, in order to ensure their 
beneficial effecte, it ia not necessary that the quantity of liquid 
used should be great, or that the patient should make any special 
efforts with a view to their complete inhalation. 

As mustard cataplasms are of 'value iu the early stage, 8D 
stimulating liniments will be found equally so in the later stage. 

The diet throughont sho\ild be nourishing, and brandy ad 
ministered when the heart shows any sign of failing. 

In catarrhal or broucho-pneumonia the inhalation treatmei 
resolves itself very much into that which has already 1 
described for aoute and chronic bronchitis, and to which, to f 
repetition, the reader is referred. The fever, even in 
cflsefi, is usually not so considerable as in acute pneumonia, whil« 
in chronic caaee it is very much less. It is when the t 
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bronchi are affected that the fever is greatest and the difficulty of 
breathing most marked. 

The constitutional, like the local, treatment must of course be 
adapted to the sfa,ge. In the acute stage, stimulant cataplasms 
or compresses must be applied, and,« with a view to promote 
expectoration, sprays of ipecacuanha may be employed and the 
vapour of hot water inhaled ; but when secretion has become so 
abundant as to interfere with respiration and to excite much 
cough of a spasmodic character, chloride of ammonium or carbonate 
of ammonia should be freely administered, both internally and as 
sprays ; in the chronic stage the expectorants may be combined 
with bark and senega. 

In chronic or fibroid pneumonia, the main objects of the treat- 
ment must be to remove as far as practicable the exciting cause of 
the pneumonia, usually either catarrhal bronchitis or that form 
of the same disease which arises from the continued inhalation of 
the irritating particles incidental to certain industrial occupa- 
tions. 

In the advanced stages of this disease, when there is confirmed 
bronchitis, dilatation of the bronchi, profuse and perhaps foetid 
secretion, the treatment will be almost identical with that for 
bronchiectasis. 

In the intermittent form of pneumonia the most important 
part of the treatment will consist in the administration of those 
remedies which have acquired the reputation of being almost 
specifics for intermittent and remittent fevers. 

Should gangi'ene ensue, as it occasionally though rarely does, 
in the lobular form of pneumonia, in greatly debilitated subjects, 
in addition to the constitutional treatment, sprays containing 
carbolic acid, turpentine, or sulphurous acid, or the fumes of 
these or of iodine, should be freely inhaled. The preference 
should be given to turpentine or terebene, and these remedies may 
be taken internally at the same time with advantage. 

Of course the powers of the patient must be sustained in every 
possible way by nourishment, stimulants, and suitable tonics. 

Asthma. 

A spasmodic affection of the unstriped muscular fibres of the 
bronchi, the attacks being paroxysmal, occurring at more or less 
definite intervals, and excited by a variety of causes, all of which 




S82 ASTHMA. 

act througb the nervous system m tlie pi-oduction of the s 
One of the moat diatressing results of the spasm ia dyspncea, " 
if long continued and frequeutly repeated, gives rise to serioof 
structutal effects in the organs of respiration and circulation. 

The causes of asthma are various, but they all have this i 
common, that they give rise to the spasm through the mediui 
of the nervous ples4s snpplying the bronchi. The in-itation 
may be communicated directly from the mucous membrane of tlie 
bronchi, from that of the stomach and bowels, or from the brain. 

The most frequent, and therefore the most important, of all the 
causes of asthma is bronchitis, however induced, whether due to 
catairh or caused by certain specific diseases, as measles or whoop- 
ing-cough. 

Other exciting causes acting directly on the mucous membraoi 
are irritating vapoiirs and powders, whether organic or ino 
as the powder of ipecacuanha, the poJIen of certain 
especially those belonging to the natural order Graminece, 
various kinds of mineral substances. If these be applied for | 
short time, the effects are but temporary, but if the application b61 
long continued, bronchitis may be established and permanent J 
results ensue. 

By some writers, climatic influences have been placed among, J 
the direct causes, these influences in some coses acting by a^r»- f 
vating the pre-existing bronchitis or by calling into action c8rtaiH,r 
and sometimes inherited, peculiarities. As a rule dry climateA:] 
and well-drained towns and cities are best suited to most o 
asthma. It has been supposed that the increased amount oC4 
carbonic acid in the air of populous towns has its effect in wardins; f 
off attacks of asthma, but this view is doubtful, seeing that tbai 
proportion of the acid, though increnswl, is still but small. 

Amongst the more remote excito-motory causes of asthma ■ 
are irritation arising from the stomach and bowels, or due to ] 
dentition. 

Then occasionally an attack of asthma is brought about by 'J 
em<ifcional or centric causew, as by great mental excitement. 

Certain forms of blood poisoning also sometimes exctta'l 
paroxysms of bronchial spasm, as of gout, Bright's disease, and t£M 
intermittent and remittent fevers. 

Attacks of asthma may follow the disappearance or cure oCl 
3 chronic and habitual skin affections ; this also has beei^a 
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explained ob the suppositioa of the preseuce in tlm blood of some 
morbific conetituent. 

Then, finiilly, heredity phiys an. imiwrtant part in predisposing 
to asthma ; in this case the liability is probably explained by the 
existence of cei-tain Buaceptibilitiea and etvnctural peculiaritiee, the 
nature of which ie not imderatood. 

When the aatlima is associated with severe and long- con tinned 
hi'onchitis, then moibid sti'uctuial effectK are produced in the 
bronchi themselves, in the air cells of the lungs, and in the organs 
of circulation , 

The muscular coat of the bronchi, particularly of the smaller 
branches, becomes abnormally developed ; the mucous lining of the 
bronchi ia more or less congeated and thickened, a diminution in 
the calibre of the bronchi being thereby occasioned. In conse- 
quence of the difficulty of expiration the air cells are subjected to 
great internal pressure, so that they become gradually and at 
length permanently enhirged, and emphysema is eatablished. The 
obstruction to the circulation through the lungs leads ultimately 
to dilatation of tbe right side of the heart, while the lungs them- 
Helvee becom 



Each attack of asthm. 
tbiB in uncomplicated ca.se 
be bronchitis it will be mo 

Treatment. — First, the ca 
determined, and, next, this ai 



L usuaUy terminates in expectoration ; 
, ia Tiaually thin and scanty, but if there 
re abundant and thicker. 

e of the asthma must be accurately 
ar as possible must be removed ; in 
3 cases the removal is easy, in others more diffionlt, if not 
impossible ; but if the cause cannot be wholly removed its efiects 
can nsnally be greatly mitigated, the severity of the attuclu 
lessened, their duration shortened, and the interval a between tbem 
lengthened. 

If the cause be mechanical, and depend on the inhalation of 
irritating dusts and powders, of wiiich there are a great variety, 
these of course most be avoided ; if the attack be associated with 
bronchitis, as in the more severe and permanent cases is commonly 
the cnse, the treatment, with a view to ensure lasting effecta, must 
be directed mainly to this. Again, the fact must not be forgotten 
that the bronchitis is usually associated with considerable con- 
gestion and obstruction of the circulation through the Innga, and 
with engorgement of the right side of the heart ; the bronchitis 
therefore will in many cases be best relieved by measures whioii 
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tend to remoTe the congestion and obstruction, as particularly by 
digitalis and hy the moderate use of saline apeiients. 

If the cause be peptic, then the condition of the oi^ns of 
digestion will claim the first attention. The seizures which occusion- 
ftllyarise from the condition of the blood, although of an asthmatical 
nature, constitute a separate class of cases, dUfering in Borne respects 
from ordinary asthi 

The treatment of the bronchitis, whether general or by inhala- 
tion, must be conducted on the priaciplea and in the nmnn<er 
already described. 

For the I'elief of the spasmodic seizures a great variety of' 
remedies have been employed, and many with considerabia 



Dnring the seizures the patient has often great difficulty ix.* 
inhaling even the most unirritating vapours, or he may be totally 
unable to smoke or swallow. In such cases, sprays may be em- 
ployed with great advantage, the medicament being dissolved in 
only a small quantity of the menati-uum. For the beneficial e£feci> 
of these it is in general cot necessary that the fluid should penetrata 
into the bronchi. 

The remedies may for the most part be classified under onO' 
or other of the following headings ; — 

Antispasmodics, stimulants, anodynes, depressants, and nervine 
tonics. These several classes of remedies are capable of being' 
effectively apphed to the organs of respiration by means of inhala- 
tion, that is to say, to the parts chiefly involved, in place of reaching ^ 
them by the more drciiitous route of the stomach. 

The chief antispasmodie remedies are ohlorofona and etha^j 
eeparatelyor combined, and nitrite of amyl; they are inhaled chiefly, 
in the form of vapour, either in anticipation, or for the relief, of thft" 
paroxysmal dyspncea. 

Dr. Talfourd Jones has found nitrite of amyl of great 
service in asthma, 5 to 10 drops being placed on a handker- 
chief and inhaled cautiously. Some persons are much more sus- 
ceptible to itfi action than others, especially women, so that it 
is better to commence with the smaller doses. Dr. Ringer states 
that the relief afforded by this remedy lasts but a very short 
time, the dyspntea quickly returns, and the remedy soon loses 
its effect. The same remark applies equally to chloroform 
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The noTCotm act also aa antifipaamodics, and some, as stm- 
monium and tobacco, exert a depreaient effect as well. 

The atramonium for smoking ahoulJ consist of a mixture of 
the ripe seed vessels and leaves, aa the foi'mer contain n much 
lai'ger proportion of daturin, and hence are more active. The 
herh is aonjetimes smoked alone, either in pipes or as dgarettes, but 
ia often mixed with datura tatula, lobelia, cannabia, and nitrate of 
potaEb, 

Many noBtruma, or so-called cures for asthma have been 
devised, the majority of which contain stramonium as one of their 
constituents. The chief of these have been already noticed, One 
is Himrod's cure, which conaiats mainly, if not entirely, of powdered 
stramonium leaves, aniseed in powder, together with a small quan- 
tity of the leaves of tobacco, tbe whole being rendered combustible 
by the presence of nitrate of potash. This niistui'e must be burned 
and the fumes inhaled. 

Dr. Fothergill states that Himrod's cure contains also bella- 
donna, but Mr. E. G. Clayton, F.C.S., who at my request very 
kindly undertook the analysis of tbe mixture, aiys that he 
has not been able to detect tbe presence of atropia, nor indeed 
of arsenic or theine, tbe preaonce of both of which has been sus- 
pected. 

A mixture consisting of 2 parts of the powder of stramonium 
leaves, 1 part of aniseed, and I of nitrate of potash will be found 
to answer very much the same purpose as Himrod's cui'e. 

Dr. W. H. Beverley, of Scarborough, gives the following 
formula for the preparation of a powder which he has found very 
usefnl in the relief of asthmatical attacks, including those of hay 
fever. Six drachms of each of the following : datura tatula, 
sti'amonium, cannabis, and lobelia, with 4 drachms of nitre and 
A drachm of eucalyptus oil, A teaspoonful to be burat occasion- 
ally BJid the fumes inhaled. 

Tbe cigarettes d'Espic contain extract of belladonai, henbane, 
thorn-apple, water-fennel leaves, and extract of opium. This ia 
very much Trousseau's formula for narcotic cigarettes, which, 
however, in place of fennel, contained oherpy-lauvel water. 

Dr. J. Mortimer Granville has also lately published a formula 
under the name of pulvis boracis Co., the composition of which 
has already been given, and which he states to be really curative 
of the asthma accompanying hay fever. 
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A very favourite remedy consists in the inLaktion o 
arising from the burning of paper saturated with 1 
potash, and it has this advantage, that the fumes can be inhaleJ 
when the patient is unable to amohe a cigarette. The paper 
should contain a known quantity of nitre, and should be burned in 
a special apparatus, so that the fumea maynot be too much dilui 
by the air of the room. See Chapter V. 

Another remedy for asthma, more or less useful, which I 
been long employed, is the so-called 'Ozone paper.' 
by passing bibulous paper through a strong solution of nitrate of 
potiLsh, chlorate of potash, and iodide of potassium. Cigarettes 
are made with paper similarly prepai-ed, and may be procured of 
Mr. Hu^ius, Strand, London. 

OccasioDally tobacco is mixed with the other nareotica, 1 
any such mixture should be used with great caution hy am 
smokers, especially when the heart is weak. 

Lobelia is usually inhaled in the form of an ethereal tincture, 
and sometimeB by means of an oi'o-nasal inhaler ; this proceeding 
ie, however, useless, as the alkaloid of lobelia is non-volatUe. The 
ethereal tincture should therefore be inhaled as a spray, or, best of 
all, the herb should be smoked. The remedy must be freely used, 
and in considerable doses, to be effective. Ringer states that it 
is serviceable both in the peptic and bronchial forma of asthma, 
and he remarks, ' My experience leads nie to esteem lobelia 
higher the more I try it, and I frequently hear it extolled 
by patients.' It is unless in the dyspncsa aising from hear&^fl 
disease. fl 

Of course the ethpreal tincture of lobelia may be admtniateredl 
in the ordinary way by the month ; in this case the safest plan w-' 
to commence with 10 drops every 10 or 15 minutes, till relief is 
obtained, but as much as a drathm may be given at longer intervals, 
say every hour. It is apt to produce gi-eat faintness and nausea, 
but, in the absence of dir^aae of the heart, the depress 
dangerous. 

Cannabis, or Indian hemp, though useful in soi 
asthma, is very inferior to lobelia. It being an excitant of t 
nervous system, it should not be given when there is congestio 
the brain or lungs. The cigarettes should contain from J t 
grain of the extract, and the spray from 5 to 20 minims of 
tincture in about i, ounce of thin mucilage. 
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Belladonna is another valuable remedy for the dyspnoea, and, if 
administered early enough, it will sometimes even prevent an attack, 
but it must be freely given, and if inhaled it should be in the form of 
spray, 10 minims of the tincture every ^ hour ; but the effect must 
be watched, and when dilatation of the pupils occurs, and a dispo- 
sition to drowsiness, the remedy must be suspended for a time. 
In some cases as much as ^ drachm of the tincture given hom-ly 
will be required before any sensible effect is produced. 

Opium in some cases of asthma gives relief, but, strange to 
say, morphia will sometimes produce an asthmatical seizure, and it 
is well to boar this fact in mind. A spray of from 20 to 40 
minims in ^ ounce of water of the ammoniated tincture of opium, 
or from 10 to 15 minims of the liquor opii sedativus, will often 
greatly relieve the cough of bronchitic asthma and so diminish or 
remove the dyspnoea. 

Amongst the atimulamt remedies which are often serviceable, 
either in warding off or relieving an attack of asthma, are assa- 
fcetida, coffee, or citrate of caffeine. 

Assafoetida gives relief partly through its action on the nervous 
system and in part by its stimulant effect on the mucous membrane 
of the bronchi, causing an increased secretion of mucus ; sometimes 
it exerts an aperient effect, and in large doses it causes nausea and 
even vomiting. It would appear, therefore, to be a remedy well 
adapted to afford relief in bronchitic and dyspeptic asthma. It is 
not a pleasant remedy, and ammoniacum would in some cases be 
better tolerated, although it must be remembered that it differs 
from assafoetida in the fact that it exerts but little action on the 
nervous system. 

It has long been known that a cup of strong black coffee will 
often greatly relieve the breathing in a fit of asthma, this effect 
being due mainly to the caffeine which it contains. This fact has 
led Dr. Thorowgood to recommend and prescribe citrate of caffeine 
in 2 -grain doses ; this remedy may be employed effectually in the 
form of an atomized spray, 2 grains of the salt in ^ ounce of 
water. 

The depresacmta act of course in a very different manner. 
Antimony in the form of tartar emetic, as already noticed, proves 
very serviceable in the quasi-asthma of children from 6 to 12 
years of age, and which is so apt to come on in consequence of the 
slightest exposure. Ringer recommends that 1 grain of tartar emetic 
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should be dissolved in ^ pint of water, and that 

the solution shonld be given every quarter of an hour for the 

hour and aftei'wards hourly. He writes, ' If the wheezing 

no dt night, it is sufficient to give the medicine at this time only. 

The good effects of the medicine become speedily evident, for on 

the very first night it often greatly benefits the child. So small a 

dose, it may be thought, must be inefficacious, but when fii-st given 

it generally produces vomiting once or twice in the day, and, 

is not necessary to produce sickness, the dose in this case must be 

still smaller.' 

Of course the tartar emetic may be administered in the sj 
form, 6 to 10 minims of vinum antimoniale in 1 or 3 draobi 
of water being iised for eacb spray ; the dose, however, 
be regulated according to the age of the child and the el 
produced. 

The effects of the inhalation of sprays of ipecacuanha resemble' 
those produced by tartar emetic ; in bronchitic asthma, they 
increase the secretion of mucus, but occasionally, in place of re- 
lieving the breathing, ipecacuanha occasions a sense of constrictioi 
and tightness : in such cases of course the remedy mnst be 
doned. Their use is also contra-indicated when there is m 
cardiac weakness. 

Another well-known remedy for asthma is arsenious 
This may be inhaled in cigarettes each of which should ce 
about 1^ to ^ grain of arsenic ; or fi^om 3 to 6 minims of the liqi 
arsenicalis P. B. may be administered by the stomach, twice 
day in the interrals of the attacks. 

Arsenic is a valuable remedy in a class of cases of qunsi-asthi 
which has been specially described by Einger, attended wit 
periodical attacks of profuse running from the eyes and 
occurring in the morning or two or three times a day, followed 
difficulty of breathing at night : cases, in fact, which simulate 
hay asthma, but are not really that disease, in which arsenic 
but of little value. 

Tliere may be bo interval of several days between these attaek&. 
The causes are various and include cold, dust, and other mechani- 
cal irritants ; in such cases from 3 to 3 di-ops of the solution of 
ai-senic three times a day, administered in the usual way, is oflea 
serviceable. In a still severer form, which, like the first variety^ 
may last even for years, the irritation may extend from the 
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to the throat and thence to the lungs, producing difficulty of 
breathing, wheezing, and free expectoration. Children are liable 
to a similar affection, of which there may be several attacks in the 
course of the year, especially during the winter, and they may 
even end in true asthma. 

These cases, R-inger remarks, appear to be related on the one 
hand to bronchitis and on the other to hay fever, from which, 
indeed, it is impossible to distinguish some of them, although the 
irritant exciting cause may be different. 

Arsenic in many of these cases is of much service, although 
some days may elapse before its beneficial effect is apparent in 
relieving the paroxysmal sneezing and coryza. Where arsenic 
fails, the inhalation of the fumes of iodine will often prove of service 
in arresting the coryza. 

There are still several other valuable remedies for the relief of 
asthma which remain to be mentioned. 

One of these is the internal administration of the iodide of 
potassium. Dr. Tanner was of opinion that this wa^ the most 
valuable of all remedies in asthma. It is more especially in 
bronchial asthma that its beneficial action is most apparent, 5 
grains being administered two or three times a day. There can be 
little doubt that the remedy would have the same effect if inhaled 
in a spray. The iodide should be continued for some time. 

Another remedy which, in the hands of Dr. Begbie, has proved 
very beneficial in some cases of asthma is bromide of potassium. 
This acts in a different way from the iodide, and mainly by its 
sedative effect on the nerves. 

In the same class of cases hydrate of chloral also frequently 
proves of much service. 

One of the latest remedies employed in the treatment o£ asthma 
is Grindelia robusta, which is much esteemed in America and is 
of undoubted value. It may be obtained of Mr. Martindale, of 
New Cavendish Street, London, and is used with a view of either 
anticipating and so preventing an attack of asthma, or of cutting 
it short. The dose of the solid extract is from 2 to 3 grains 
two or three times a day as a preventive, and from 20 to 
30 minims of the liquid extract every half-hour or hour at the 
onset of the dyspnoea. The liquid extract may be inhaled as a 
spray. 

u 



Lastly, sulphnronB a^d has been recommended in asthma bjrl 
Dr. Dewar, as ha£ been airea^dy stated. 

Emphysema. 

When Emphyaema involves only a part or the whole of 
lobule it is called lobular, but when one or more lobes of 
lungs are affected it is termed lobar. So grea,t are the different 
between these two forms that they may almost be regarded 
distinct affections. 

The lobular or partial form of the disease is brought about by 
nnusnally strong expiratory efforts, necessitated by some impedi- 
ment in the bronchi to easy ajid natural expiration, as that 
occasioned by the irritable, congested, and swollen mucouf mem- 
brane, with often excess of secretion, arising fi^m chronic 
bronchitis. The cough causes the lung to contract on the air 
confined in the lobules behind the seat of obstruction, and tiiia, 
not being able to escape i-eadily, produces distension of the air 
cells, which, at first temporary, ultimately becomes permanent. 
This form of emphysema is usually limited to one lung and is not 
hereditary. 

The second or lohar form of the disease is often hereditary, 
and it generally aflfects both lungs; at first there may be no congfa 
or bronchitis and no mechanical obstruction in the bronchL It. 
usually commences in early or middle life, is very insidious, ths 
first symptom whicli attracts attention being increasii^ breatJii- 
lessnesB on slight exertion. Lastly, the cause of the enlargement 
of the air cells is different, it being produced by unusual inspiratory 
efforts, occasioning entailment of the air ceUs, owing to a wont of 
power in the elastic intercellular tissues, and this again is regarded 
as an evidence of mal-nutrition. 

At first the air cells are simply enlarged, but as the diaeaaa 
progresses the enlargement leads to pressure on the interveslcolar 
vessels, diminishing their blood supply ; as it advancea still 
further the vesicles become more or less ruptured, so that now 
many vesicles unite to form larger ceUs. The result of these 
changes is great diminution of the a^i-ating surface of the luDga, 
destruction of the capillary vessels, diminished blood si 
lessened gas exchange, great impairment of lung elasticity, i 
quent inability to empty the luuga, and in very advanced 

mgmented on the slightest exertic 
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The lungs are large, pale, non-crepitant, and undergo but little 
alteration of size either during inspiration or expiration, and 
hence the movements of the thorax are confined to narrow limits. 

At first lobar emphysema may be uncomplicated with any 
other disease, but when of long standing secondary affections 
always arise. One of the most fi-equent complications is bron- 
chitis ; this is rather congestive than inflammatory, involves the 
smaller tubes, which sometimes become dilated, is often attended 
with profuse secretion, which, in consequence of the diminished 
resiliency of the lungs, is expectorated only with difficulty and in 
some cases not at all, death by apnoea being the result. Another 
complication is hypertrophy of both the right and left sides of the 
heart, with sometimes even valvular disease, while, in consequence 
of the difficulty of circulation through the lungs, fibrinous clots 
are apt to form in the heart and large vessels. The liability to 
valvular disease is explained on the supposition that lobar 
emphysema is a disease of mal-nutrition, as gout is said to be ; 
indeed, this is often associated with emphysema. A third con- 
sequence is asthma ; this, as in most other cases, occurs at night, 
owing, it is believed, to the hypostatic congestion which take 
place in consequence of a continuance for some hours in the 
recumbent position. 

In the lobar form of the disease, in the absence of confirmed 
bronchitis, the act of inspiration is performed with ease, although 
it is shallow ; but that of expiration, in consequence of the impaired 
elasticity of the lungs, is slow, difficult, accompanied by wheezing, 
and the lungs themselves are only partially emptied. 

Owing to the rupture and destruction of the air cells, oblitera- 
tion of capillary vessels, and to the incomplete manner in which 
the lungs are filled and emptied, the blood is imperfectly aerated 
and the skin assumes a congested and dusky appearance. 

Treatrmnt, — Before proceeding to treatment, the first thing to 
ascertain is, whether the case be one of lobular or lobar emphy 
sema, and next the nature of any complication which may exist. 

In most cases bronchitis will be found to be present; this, 

owing to the difficulty of circulation through the lungs, is usually, 

especially in the lobar form, congestive rather than inflammatory ; 

the small bronchial tubes are frequently affected, and there is 

copious secretion, which it is often extremely difficult to bring up 

from the want of resiliency in the lungs. 

u2 
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With a view to relieve the congestion the several emunctoriea 
must be kept ia action, especially the kidueys. Digitalis, from 
its diuretic effect and power of strengthening the heart, will often ■ 
prove of value, and it may be as easily inhaled in the form of a J 
spray as given hy the atotpach. 

Another indication ia the promotion of expectoration ; for this I 
purpose tbere is no remedy so efficacious as oarhonato of ammonia, 
with which squills may be combined. In the lohar form care 
must he taken to avoid the use of all remedies which dry up or 
hinder secretion, for this would increase congestion. 

If the secretion he thick and tenacious, then the solvent aa 
bonates of soda or potash may be combined with the expectorantj 
ammoma salt. The effects of these remedies are better obtained^ 
by sprays than through the medium of the stomach. 

Anodynes will not often be required for the relief of the cough, J 
and unless these are very judiciously employed they may do harm,] 
particulai'ly when the cough is due to exces.s of secretion i: 
bronchial tubes. 

"With a view to relieve the vascular system the ti'eatment must J 
be in part derivative. 

The asthmatical seizures will require very much the s 
treatment as asthma from other causes, and it compriaes eq}eciallfa 
the inhalation of antispasmodics. 

The inhalation of the fumes of arsenic are often of much service' J 
in relieving the asthma so frequently attendant on emphyse 
is also beneficial in the case of persons who are more 
emphysematous, and who, on takiiig cold, are subject tav 
with Eome difficulty of breathing, but not amounting to asthma. I 
Arsenic is not, however, efficacious in the paroxysms of t 
asthma, or when this is associated with severe bronchitis. 

Another remedy often of value in cases similar to the abov^ I 
with wheeung and shortness of breath, is chloral ; this must Dol^ f 
however, be administered if there be obstruction of the circulation, 
as evidenced by lividity, and which would be increased thereby. 

Again, lobelia is stated to relieve the dyspucea in empbysem 
with Ciipillary bronchitis. Here caution is also required whei 
there ia disease of the heart. 

The lobar form of the disease being of constitutional origin, al 
those means must be adopted which are calculated ta improve t 
general health and to give tone to the system. 
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If the emphysema be associated with gout, this also must be 
treated ; in such cases, as also in some which are not gouty, iodide 
of potassium proves beneficial, it aiding in the relief of the 
bronchitis, as well as being serviceable in other ways. 

A very valuable method of treatment, much employed abroad, 
is by the inhalation of compressed air, with sometimes expiration 
into rarefied air. The latter ensures the complete discharge of the 
residual air from the lungs, and so allows the over-stretched elastic 
tissues gradually to regain their power. The inhalation of com- 
pressed air is, however, in many advanced cases not advisable, and 
it is better to limit the treatment to expiration into rarefied air, 
which in most cases will prove beneficial and is not likely to do 
harm. For the carrying out of this treatment only a very simple 
and inexpensive apparatus is requisite. 

Another method of treatment which should be adopted in 
emphysema with defective aeration of the blood, and which can 
scarcely fail to afford beneficial results, is the free and continued 
inhalation of oxygen gas. The inhalation should be repeated twice 
a day, as much as 30 or 40 litres being inhaled each time. If it 
be diluted with atmospheric air the quantity of the mixture in- 
haled must be proportionately increased. 

Lastly, change of climate is often very beneficial in cases of 
emphysema, especially the lobar form, but those suffering from 
the disease should be cautioned against any extreme exertion and 
the climbing of hills or mountains. 

Pulmonary Consumption. 

We have now arrived at the consideration* of the treatment of 
lung consumption, mora particularly by means of inhalation, this 
being the most important subject of the whole work. A strong 
feeling in favour of this treatment has long possessed the minds of 
many medical men, although it must be confessed that the trials 
of this method hitherto made have disappointed the expectations 
generally entertained. Some few medical men have, indeed, lauded 
the plan beyond measure, and have attributed to it surprising 
results. That the results of inhalation in phthisis should be so 
often disappointing is doubtless in the main due to the very im- 
perfect manner in which the inhalation has, until very recently, 
been carried out. This part of the subject has already been treated 
of, and it is not necessary to. enlarge upon it now. , 
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The treatment of phthisis by inhalation embraces a 
impoitant objects, as the folio win 

The alleviation of the cough, the diminution of expectoration, 
alteration of its quality, the destruction of the bacteria, the healiug 
of the ulcers and cavities, the lessening or removal of the night 
sweats and diairhoBa, and the arrest of the htamoptjsis which ii 
apt to occur, either at the commencement or in the course of tba] 
disease. 

Consumption may be defined to be an infeetivi 
ning sometimes an acute but more frequently a chronic coura^^ 
having its seat primarily in the hmgs and tending to the ftirm^M 
tion and deposition of a characteristic puriform material, termed] 
tubercle, which in its progress undergoes a series of ilegenerativi 
changes, causes lesions of the normal tissues, and the eSusioD J 
of various morbid products and secretions, and ending, 
advanced stages, in ulceration, followed usually, when the disease iftJ 
situated in the lungs, by excavation and the formation of cavitieB,! 

Although the disease ordinarily commences in the apices, oftelifl 
of both lungs, but sometimes of one only, yet it usually extendi 
from the part first attacked, involving at length more or less of thfta 
structure of the lungs and spreading thence to other portio 
the respiratory mucous track, this tendency to spread being not 
even limited to the lungs. 

The infectivity of the disease is shown by the results of experi-J 
ments by inoculation with the sputa of phthisis. 

It has been abundantly estailished that these sputa, i 
may be termed true or undoubted phthisis, contain one invariablsl 
element, namely, the tubercle bacillus, and there is much pro.1 
bability that this oi-ganism is the infective element of the sputa, 
toeing that when such animals ob rabbits and guinea-pigs are 
inoculated with the pure cultivated bacillus they become affected 
with a malady not distinguishable from phthisis in the huinaa.fl 
subject, the bacillus being invariably present in the tube 
formations. 

Now, although the disease is usually first manifested i 
lungs themselves, as just stated, it shows a remarkable liahiliti 
to spread and to infect, fii«t, other parts of the lungs, inclodin 
the mucous membrane of the i-espiratory trauk, as the bruQohu 
larynx, &c. ; secondly, other parts outside the lungs, but which a 
vithineosyreachof infection by the sputa, as the mucous membi 
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of the anmll and lai^e intestines and the liver ; and, thirdly, parts 
and organs still more remote and which are only to be reached 
tbi-ough the absorhent and TaacuJar syBtems, as the mesenteric, 
bronchial, and cervical glands, and the membi'anes of the brain. The 
stomach generally escapes infection ; at all events it resists it fer a 
long time, and this comparative immunity is probably dne to its 
power of digesting the sputa and of destroying the bacillus. No 
doubt some portion of the sputa, becoming mixed up with the 
food, escspea digestion and passes on into the bowels lo work its 
miaohief there ; but, since the digestive process is coostantiy going 
on in the stomach, it is very difficult for the sputa or the bacilli to 
Hiu-vive the solvent action of tlie gastric juioe and so to obtain a. 
permanent footing there. 

Consmnption, then, is not a. simple local or inflammatory 
malady, although it is more or less localized at first, and different 
names have been given to the disease, according to the parts chiefly 
implicated, aa puhnonari/, bronchinl, l<M^ngeal, and pha/ryngeal 
consumption ; and, quitting the organs of respiration, hitesUnal 
consumption may without impropriety be spoken of. The pharyn- 
geal and even buccal complications, or i-ather extensions, of the 
disease have found a separate place and been specially desciibed in 
more than one work treating of phthisis, 

The following figures represent the comparative liability in 
cases of pulmonary phthiais of other organs and parts to become 
affected, usually secondaiily, with tuberculosis. Out of 1236 
cases of pulmonary phthisis recorded by Heinze, the statistics of 
which are given by Morell Mackenzie, tuberculosis was found 
in the pleura in 137 cases; bronchi, 15 j glands {bronchial and 
cervical 1), 106; trachea, 99 ; larynx, 376 ; pharynx, 14; tonsils, 8 ; 
intestines, 630; mesenteric glands, 106; peritoneum, 95; liver, 28S; 
spleen, 120 ; kidneys, 150 ; and in the membranes of the 
brain, 43. 

Willigk's figures differ somewhat from the preceding; he found 
that out of 1317 cases of tuberculosis, in 656 cases the intestines 
were affected, in 2-17 the mesenteric glands, in 182 the larynx, 
and in 242 cases other parts and organs. 

The difference between these two sets of figurea, so far as tbe 
mesenteric glands are concerned, is very great and not easily to 
be explained. It might have been supposed that these glands 
would be particularly liable to become affeet«d, more so than the 
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bronchia] gJands ; the few cases in which the glands were found 
to be affected by Heinze is reioai'kable. 

Several different forma or varieties of lung consumption have 
been described, most of which have one source or origin, notwith- ■ 
standing conaiderafale diversity in the pathology and symptoms, ' 
The chief of these, not including the mere Bstenwions of the disease 
adverted to above, are the following, they being divisible into the ' 
acute and chronic 

The principal acute forms include aiflite tuberculosis, acuta 1 
phthisis, and acute tuberculo-pneumonic phthisia. 

In Acute ruftercw/osia, that is, in the acute mf'/iow/ variety of the^ 
disease, the tubercles are more or less tmnsparent, grey or dark^il 
coloured granulations, of about the size of hemp-aeeds, and wIucIlS 
are usually widely distributed ; this form of consumption is prone I 
to attack sei-ous membranes, as that of the pleura and brain, giving: I 
rise in the latter case to fatal cereh-ai symptoma. Thia variety 1 
i-una a rapid course, often terminating in a few weeta and owm- I 
eionally even in a few days; it is apt to occur in those who havftj 
inherited a predispoaitioa to phthisis. 

Of Acute Phthisis, or, as it has been termed, scrofalvu 
monia, not a very appropriate name, the characteristics are t 
summed up by Dr. C. Theodore Williams : 1, ' thoaciiteneaaol 
disorganizing processes, excavation quickly succeeding consolidation -A 
2, the inflammatory nature of the lesions and the I'arity of r 
tubercle ; 3, the occurrence of pneumo-thorax ; and 4, the fi 
of other organs from tuberculosis." 

Acute Tuber culo-Piieuinonic Phthisis presents somewhat 1 
characters of the two previous forms. It agrees with the fi 
the rapidity with which tuberculization takes place in the liingt 
and it oft^ri extends to the intestines, and with the second j 
preaenting consolidations of a (mwimonic character, while it difi*en 
from them both in the tendency of the tubercles to caseate, bre 
down, and to form cavities. 

The more important chronic varieties have been i 
under the following names ; eatan'hal phthisis ; fibroid phthisi 
acrofiilous phthisis ; heemorrluigic phthisis, and chronic tubercula 
or ordinary phthisis. 

Catarrhal Phthisis. — -This form ia descrilied as having i 
origin in chronic bronchitis, which may have existed for years, bid 
which hiu gradually ^lassed into catarrhal pneumonia. 
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statud to be more common, among the young than the old, and to 
arwe frequently from whooping-cough and measles. 

Fibroid Phthisis.— The term fibroid phthisis originated with 
Sir Andrew Ciork, and it well expr^ses the condition of the 
lungs in this form of the disease. While in nearly every form 
of phthisis more or less of fibrosis exists, this special form fre- 
quently takes its ori^ in pleuro-pneumonia and chronic inter- 
stitial pneumonia, which give rise to a greatly increased develop- 
ment of the interetitial fibroid tissues. The presence of thin 
increased amount of fibrous tissue renders the course of the 
malady very chronic, because by its dense character it acts as a. 
harrier to the breaking down of other tissues and the extension of 
the disease. The adventitious fibrous tissue undergoes a process 
of gradual contraction, whereby the lung is made to shiink and is 
reduced in size ; this shi-inking, supposing the diseass to affect one 
lung only, which is usually the case at first, thuugh ultimately 
both lungs become involved, causes a falling in of the chest on the 
affected side and a dragging over and dinplacement to the same 
side of the opposite luug and the heart. When the contraction is 
very considerable it gives rise to dyspnoaa, obstruction to the cir- 
culation through the lungs, dropGy, and albuminuria. Again, the 
lung having tost its elasticity, expectoration is difficult and the 
secretion may be retained, causing dilatation of the bronchi ; it even 
becoming sometimes fcetid and so giving rise to the danger of blood 
poisoning. This is a particularly chronic form of phthisis ; it may 
last for many years and is attended with but little or no fever. 
In some cases doubtless the lung is affected hy fibrosis without the 
subsequent development of phthisis ; again, although it is liable to 
attack those who are pi-edisposed to phthisis by heredity or family 
history, it yet may occur independent of any hereditary tendency. 

All oKservera, including particularly Sir Andrew Clark, concur 
in the statement that no tiibei'cie bacilli are present in the lungs 
in cases of fibroid phthisis. This is a veiy important fact, and 
would seem to point to some essential difference between this 
and some of the otb«' forms of phthisis, a further distinction 
being the chronicity of fibroid phthisis, which may last 20 years or 
even longer. Since more or less fihroaia exists in msny oases of 
phthisis in which bacilli are present, it seems difficult to distinguish 
in all eaaes the one form from the other. If only a small amount 
of fibrosis exists, unless the bacilli were also absent, it would nob 
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be correct to regiird it as a ease of fibroid phthisis ; it is only when' I 
the fibroid element is in great amount that the affection has b 
denominated ' fibroid,' and thus until quite recently without refer- I 
ence to the presence or absence of the baciUua. 

Scrofulous Phthisis. — This variety occura usually in early life, I 
in cases in which the scrofulous diathesis is well marked and ii 
which frequently the disease ia actually progressing in other parts I 
and organs of the body. It is particularly apt to become developed I 
in the lungs on the cessation of scrofulous discharges elsewhere ; it 1 
is specially characterized by the disposition to the implication oltM 
the lymphatic glands, as those of the mesentery, bronchi, andif 
iieck; and its prioress is usually slow. 

Miemorrhagio Phthia%s.^-T\xhi term ia applied by Dr. C T. 
Williams, Dr. Hughes Bennett, and others to a forai of phthisis 
marked by the occurreoce of considerable and repeated bfemor- 
rhages, there being at the same time hut a small amount of detect- , 
able mischief. It occurs more frequently amongst men thaa.| 
women, and iisually in those past the middle period of li 
most GSfes the disease does not extend beyond consolidation, and I 
I the patient may live for many years, although in fatal ci 
I examination after death, the pathological conditions indicative of I 
advanced phthisis are met with. 

Gkronia Tuhercular I'/itkiais.^—ln this, the ordinary form of ths'J 
disease and the last to be noticed, all the elements of phthisis a 
to be found in the lungs : the small miliary tubercles, the whitafl 
and yellow large tubercles, identical with the former, only tbatl 
they are in a more advanced stage and tending to diaintt^ration, T 
caseation, and softening ; larger caseoua mas.ses and tubercular in- 
filtration ; ulceration and excavation ; more or less pneumonia 1 
and excess of fibroid tissue. 

A few brief remarks may now be made concerning the temper»-| 
ture, pulse, the niglit perepiriitions, and the diarrhcea of phthiRie. 

Temperature.' — This varies considerably, according to the typftil 
of the disease and the condition of the lungs. The temperature ifiL 
of counie much above normal in the acute forms of the disease, i 
also when any inflammatory complications aiise in chronic form 
of the malady. 

In ordinary cases the temperature, even in the course 
hours, is both above and below the normal standard. The it 
usually commences early in the afternoon and continues until 4 o 
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6 o'clock in the moming, by which time the temperatiire ha« 
liecome Bubnormal. In the chronic forms the increase may not 
amount to more than a degree or two, except when some inflam- 
niatory comphcation exists, but in acute caaea the temperatui* 
may rise to lOS" and 107 °F., while the decrease in both acute 
and chronic cases is sometimes equally considerable ; usually the 
temperature falb to 95° or 96° F,, but it may descend even 3 or 4 
degrees lower. The afternoon exacerbation is to be regwded as an 
index of the type and progress of the malady, and the morning 
depression aa an evidence of the greater or less exhaustion of the 
vital powers; it must be remembered, however, thut the disease 
may make slow progress even while the temperature ia normal or 
subnormal. Normal temperatures are usually met with at about 
10 or 11 A.M. 

The tempemture is reduced usually by the night sweats, when 
these depend on pyrexia ; as alfio by the diari'hosa, unless in cases 
in which there is extensive ulceration of the intestines. 

Night Sifeats. — These occur in two forma ; in acute and sub- 
acute cases they are indicative of the teniiwi'ai-y subsidence of the 
fever, while in other cases, in the absence of much fever, they are 
to be regarded rather as a sign of debiKty and a want of vaso- 

le vary greatly, in accordance with the 
fever and the temperature ; when these are high, the pulse will be 
quick and may reach 130 to 140, while in the absence of fever 
it may even, in advanced stages of the disease, when this is in 
a quiescent condition, be but little aboye normal ; in nearly all 
cases it is small and feeble. 

Diarrktea, — In the early stages of phthisis there is often some 
amount of constipation, but when the disease has made consider- 
able progress there is frequently more or less diarrhrea ; this at 
first may arise from acidity, or some other form of dyspepsia, or it 
may be due to ulceration of the solitary and aggregated glands of 
the intestines, and if the ulceration be extensive it may involve the 
jejunum, ilium, and even the large intestines, although it is usually 
ID the lower part of the ilium and ctecum that the ulceration 
ia moat marked. This form of diarrhisa constitutes of course a 
serious complication. 

Another grave cause of obstinate diarrheea is lardaceous 
degeneration of the mucous membrane of the small ii 
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Lafitlf , iu some cesee dianlioia is to be I'egnrtJed, liki 
sweats, as a kind of Bus, due to want of vital power. 

The diarrhcea dependent on ulceration is doubly 
because it indicates the almost hopeless extension of the tuberi 
lization, and next because it rapidly destroys the little remaioiiig 
strength of the patient. 

Aaaociated with the changes due mainly to inflammatii 
tubercular deposit, and ulceration are other iiapoi-tant chanj 
namely, lordaceous and fatty degenerations. The first form 
degeneration is very widespread ; it not only affects the bowels, 
giving rise to diarrhtea, but it involves other organs, as the livei", 
and if there have been albuminuria the kidneys as well ; whila 
fatty degeneration is found in many cases in the liver, kidi 
and, as Dr. Qiiain has shown, in the muscular tissue of the hi 
it«elf. 

Treatment.— This comprises a gi'eat many objects and parpoa^ 
and may be considered under the following heads : the prophylactic 
or preventive treatment, which is in part hygienic, the general or 
constitutional, and the local treatment. Under each of thi 
divisions inhalation will be found to play an important park. 

The object of the prophylactia treatment is twofold : first, 
strengthen the vital powers and to promote health in every possi! 
way ; secondly, to increase the capacity of the lungs and augnu 
the force both of inspiratioa and expiration by improving 
power of the elastic tissue of the lungs. 

With a view to strengthen the vital powers the organs of di- 
gestion must be kept in good condition ; the food must be light and 
nutritive, so that the body may be well nourished ; the blood must 
be well aerated and measures adopted to guard against antemia, 
by bl»e respiration day and night of an abundant*) of fresh and 
quently changed air. 

All depressing inliienees must he avoided. The climate 
be dry, the soil porous and not clayey, and the situation elt 
The body should be warmly clad, but not heavily, for over-doi 
is as great an evil as insufficient clothing, since it tends to 
hIud so sensitive that even a hreath of the cool, fresh, outer air gii 
rise to a sensation of cliilliuess and discomfort. 

For the development of the lungs and thorax, the increasfl 
their capacity and the strengthening of their elastic force, 
mechanical measures must be resorted to, and which i 
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results produce also chemical and vital effects. There are several 
of such means, but some of them are not resorted to in this 
country as early or as frequently as is to be desired. One of these 
is a well-devised system of gymnastica, having for its object the de- 
velopment and strengthening of the muscles of respiration, the 
expansion of the lungs, and the consumption of a greater amount of 
oxygen. This method therefore is partly one of inhalation treat- 
ment. One of the first physicians to recognize the necessity of, and 
to practically carry out, though in an imperfect manner, the forcible 
exercise of the respiratory muscles and of the lungs was the late 
Dr. Eamadge. 

Another means of canying out the same object, is by wind in- 
struments of a suitable kind and carefully used. Unlike many 
other remedial measures, these may be made a source of amuse- 
ment as well as benefit. 

Another means which acts partly mechanically and partly 
chemically, much employed abroad, but looked upon in this 
country with little favour, mainly because it is somewhat out of the 
way of ordinary routine practice, is the inspiration of compressed air, 
combined in some cases with expiration into ordinary, or rarefied 
air. The effects of this are to strengthen the respiratory muscles, 
to increase the capacity and elasticity of the lungs, to augment the 
consumption of oxygen and increase gas exchange, and so promote 
sanguification and the depuration of the blood. Now there is no 
difficulty worth mentioning in carrying out this system of inhala- 
tion : it is very easy and simple ; it makes very little demand on 
the time and attention of the medical man ; the necessary apparatus 
is by no means costly, and it can be readily used and managed by 
the patient himself. 

The same purposes can, in the main, be accomplished by a pro- 
longed stay in high mountain regions ; but mountains are few and 
far between, they are difficult to reach, and it is not always con- 
venient to leave home for the purpose. 

Now one or other of the methods of exercise and inhalation 
just indicated is not only suitable as a prophylactic, but is im- 
perative in many cases of insipient phthisis in which congestion 
and consolidation have begun to manifest themselves in the apices 
of the lungs. 

In those cases in which there is an insufficient supply of air and 
defective aeration, the inhalation of oxygen gas, more or less diluted 
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■with air, will often be found serviceable. The employment of thia 
gaa is extremely simple and involves scarcely any trouble. 

The general and constitutional treatment of pbthisia should be 
on the name principles as the prophylactic treatment ; the physical 
exercises, however, for the expansionoftbelungH and the strengthen- 
ing of the miisclea of respiration will require in some cases to be 
modified and in others they may be unsuitable. The diet must be 
noiiriBhing and of easy digestibility, while cod-liver oil should, 
when practicable, form part of it. The necessity for an abundance 
of fresh air ia even greater, as well as for a dry climate. 

The nature of the climate will depend very mneh upon the 
type and extent of the diseiiae and the condition of the putient. 
If the case be in an early staee, the digestion good, and the vital 
powers eonsidemble, then dry, cold, moantiinous i-egiona may be 
the most suitable ; but if the case be advanced, digestion weak and 
the powers generally feeble, then a dry, temperate climate should 
be selected. 

A great deal of nonsense has been written to the effect, that con- 
sumptive patients in general will do far better by remaining in 
England amongst their friends, surrounded by 'home comforts,' 
these including, of course, good food, than by coming abroad. 
But what are the facial The climate of England in winter is 
damp, cold, and variable, with but little sun. There are nearly 
200 days in the year on which more or less rain falls ; duiing 
the winter the sky is seldom seen, and the sun is only at rare 
intervals capable of penetrating the canopy of clouds which Tails 
it from sight. Again, diseases of the organs of respiration are th( 
scourge of this climate; about 61,000 deaths occur annually iai 
England and Wales from consumption alone, and 63,000 from 
bronchitis. Are we to say that looking out of the window day 
after day and seeing mist, fog, and rain, and vainly hoping from 
Tveek to week to get a glimpse of the blue sky and to feel the 
warmth of a ray of sunshine, ai'e to be reckoned amongst 
home comforts 1 Contrast for a moment with such a climate 
of the Riviera, in which on an average there are but 50 days oi 
which rain falls, where fogs are unknown, and where out of 
180 days constituting the winter season the sun shines on not Ii 
than 160 days, and on an average for 8 hours each day. Add 
this the fact, that in a south room one can sit with the windoi 
open for moat days of the winter without a fire, and that fiowen' 
abound throughout that season. 






PULMONARY CONSUMPTION. 303 

Then as to the food. In all the well-known health resorts of 
Italy this includes excellent meat and an abundance of poultry 
and game of all kinds, at prices more moderate than in England. 
While there is no lack of sea fish, this on the whole is, no doubt, 
better in England; and though exception may in some cases 
be taken to the cooking, with a little pains this may soon be set 
right. So far, therefore, from there being any want of variety or 
excellence in the food, the invalid, if he lives in any one of the 
many well-appointed hotels, is more likely to suflfer from indigestion 
on account of the number of dishes provided, than from any 
deficiency in nutritious and suitable food. 

Then as to another point often urged with a view to keep 
patients in England — namely, that they would be amongst their 
friends : It is no doubt very pleasant to see one's friends, but it 
must be remembered that many invalids are usually unfitted for 
much society, and that they are generally accompanied on going 
abroad by one or more of their nearest relatives. What the medical 
man abroad has often to complain of is, that usually there is too 
much attraction in the way of society, and that the young are in 
consequence frequently tempted to overstep the bounds of prudence. 

Under the above circumstances therefore, to detain a consump- 
tive patient in England, unless the case be very advanced indeed 
and almost hopeless, is but little short of cruelty. 

With regard to cod-liver oil, the taking of this is so important 
that its use ought not to be readily abandoned, even should it 
disagree at first. It should be tried in all forms, as an emulsion 
or with extract of malt. Among the best substitutes for cod- liver 
oil are butter and cream. 

Tonics are usually indicated in ordinary cases of phthisis, 
particularly quinine, the hypophosphites, and arsenic. Each of 
these fulfils a difierent object. Quinine is not only a tonic, but it 
is an antipyretic, and therefore should be given in pyrexia ; the 
hypophosphites are nervine stimulants, and best suited for those 
apyrexial cases in which the nervous powers of the patient are 
exhausted ; while arsenic is tonic, alterative, and aids nutrition. 

In acute forms of phthisis the treatment during the pyrexial 
period must be directed to lessening the fever by salines, by 
quinine, and when there is congestion and inflammation by the 
employment of counter-irritants, such as iodine. In chronic cases 
with intercurrent or interstitial pneumonia the treatment must 
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be somewtat similar, though in such cases there is usually muo^ 
leas fever. Although the tretvtment must not be deprcHsent, J 
benefit will often be derived from sprays of ipecacuanha. 

In advanced cases of phthisis with extensive ulceration i 
suppuration, the fever is of a keetic character and requires entiw 
different treatment ; this should be directed specially to 
diminution of the suppuration, the night sweats, and diarrhcB 
which usually prevail. In such cbbss, the pulse being rapiu 
digitalis will often prove of service, and this does aot depress. 

Aconite reduces greatly the frequency of the heats of the heart, 
and renders the r^piration slower, but it is also a, poweoful 
depressant; it is therefore only suited to the early stages of phthiwB 
in which there is active congestion, or to more advanced cases with 
concurrent pneumonia. 

Digitahs likewise not only reduces the (reqaenoy of the pulse, 
lowers temperature, and lessens fever, but, unlike aconite, it strength-- 
ena the heart and does not iocreass the cutaneous secretion. 

The symptomatic treatment is directed to the accompliahmeii 
of a variety of pm-poses. 

If tlie disease be in the early stage, with congestion only ( 
consolidation of one or both apices, and there be i 
down of tissue, the inhalation of the vapour of iodine, or of iodi 
and iodide of potassium combined, are indicated, and the usenj 
counter-irritants, as liniment of iodine or even a small blister j t 
general health being at the same time well maintained. 

If, however, the disease has already advanced to the stage a 
softening, expectoration, and excavation, then other proceedi 
vrill have to he adopted, having for their object the diminution 
the expectoration and the arrest of any putrefactive changes » 
it may have undergone. Now for these purposes there are tei 
more potent or suitable remedies than carbohc acid. For itl 
effective employment, however, it is essential that its volatilizatiaj 
shonld be aided by a moderate heat, that is to say, by a tem 
ture several, and in some cases many, degrees above that o 
ordinary air. This augmented volatilization may now he readily ai 
simply accomplished by means of the author's ' glo 
and water bath, figs. 16 and 17, by the chamber inhaler No, 3 
fig. 15, as well as by the apparatus for concentrated vajwura, fin 
19. I have already conclusively shown that the oral and oro-nas 
which have hitherto been so geneniily, and I might bi 
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almoBt exclusively, used ia cases of consumption, are moat ineffec- 
tive, for several reasons, to two of which only I will here simply 
allade, One of these is, that the quantities of carbolic acid hitherto 
employed in these inhalers is far too small ; another, that even 
of this small quantity the greater part, four-fifths, is recoverable 
from the sponge of the inhaler at the completion of the inhalation. 

For the successful employment of creasote, tar^ thymol, and 
many other medicaments, it is equally necessary tliat the vaporiza- 
tion should be aidtd by a moderate elevation of temporatnre. 

Creftsote and tar, as well aa carbolic acid, hava both been 
frequently nsed with advantage in lung consumption, althongh 
it ia in chronic bronchitis particularly, that the best resnlts are 
obtained. 

Benzoic acid inhaled in the fumes of boiling water has also 
proved very useful in chronic phthisis, it lessening expectoration 
and so easing the cough. 

Contrary to what I at first supposed, I now find it is necessary 
that the temperature should be considerably raised, even for the 
effective inhalation of some of those substances which are usnally 
regarded as among the more volatile, as the oils of eucalyptus and 
j'aniper, and fir-wood oil. Tbis is clearly shown by the table on 
p. 23, from which it appears, that at a temperature of 60° F, the 
rate of evaporation per honr in each case amounted to only 37, 3'D, 
and 3'7 per cent. ; so that it is useless to employ ordinary oro- 
nasal inhalers for these oils. With chloroform, ether, and car- 
bonate of ammonia, the rate of evaporation is sufficient, but not 
so with alcohol, unless a considerable quantity be taken. 

Now whether the bacillus of Koch be or be not the cause, or a 
prime factor in the production of phthisis, yet carbolic acid, creasote, 
tar, thymol, and perhaps tea less extent fir-wood oil and eucaljptol, 
efficiently inhaled, fulfil a variety of important purposes, even if 
they do not destroy the bacillus. The effect of inhalation on this, 
must for the present remain an open question. 

Thus these antiseptics retard and often prevent fermentative 
and putrefactive changes in the secretions, they improve their 
condition and render them less irritating, and so afford relief to the 
cough ; they also diminish the quantity of expectoration, while 
carbolic acid lowers temperature and so helps to reduce irritative 
fever ; points all of the very first importance. 

It has already been shown how beneficial these remedies are in 
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many casea of chronic broochitia, with which disease lung phthirai 
is often associated. 

Qoinine ia another remedy which ia not only antiseptic, biriii 
eserts a marked effect in lowering temjierature. It is stated tbitfr' 
it destroys germs and arrests putrefaction more thoroughly thaBi 
even arsenic or creasote. 

Salicylic acid is another substance which possesses coDsidorable 
antiseptic and germicide power. So far as I am aware it has 
never been employed in inhalation, nor in consequence of the lai^^ 
ness of the dose required is it well adapted for the purpose. 

Carbolic acid, creasote, and remedies containing these, ai 
ent kinds of tar, are of .special yalne when the expectoration 
profuse or offensive. Their effect in arresting putrefaction, when 
efficiently employed, ia shown in many cases by the removal of the 
foator where this does undoubtedly proceed fiwrn the lungs, 
only in this way, that the disappearance of the offensive odour is 
to be explained, since they are non-oxydiztng agents and have no-i 
direct or chemical power of destroying such odours when oaoej 
formed. 

For the destruction of the foator when once formed, othaF 
agents must be resorted to, aa pei-manganate of potash. 

In all cases in which the breath is offensive, an endeavouf 
should be made to determine whether the odour proceeds fi-om the 
sputa or not. Not unfrequently the cauee of the fostor will be 
found in the condition of the mucous membrane of the nostrils, 
throat, or pharjns, and not in that of the lungs at all. While 
the secretion in bronchitis is often offensive, it is not very fr*-' 
qiiently so in simple lung phthisis. It is surprising how readilyj 
the odour disappears in Bome casea on the employment of an iuiti« 

In lung phthisis not only is it necessary that the inhalation otM 
carbolic acid or some similar antiseptic should be accomplished ii 
effective manner, but it mu.st be repeated usually two or thre»'l 
times a day. Nor is this all ; if a successful issue is to be assured, I 
the air of the room, especially the bedi-oom occupied by the patient,'! 
should be impregnated at night with the medicament employed, i 
object which can now be successfully carried out by means eCfl 
the Ohamber Inhaler No. 1. 

Moreover, it is desirable, when practicable, that the patienti 
fahould spend one or two hours each day in an Inhalation Ohamber | 
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Biich as bos been already dtscribed in this book. It iij also ad- 
visable in Rome cases thab the antiseptic abuuld be administered 
by the stomach, the object being not merely to bring the medica- 
ment into contact with the part affected in as coucentrated a form 
and for as long a time &s possible, bat also that as much of it 
should be introduced into the system as wili produce constitutional 
effects. 

I will now pass on to make a few remarks relative to the 
remedies to be employed for the relief of the Cuwjh of phthisis. 
These consist chieBy of anodynes and antispasmodics, combined 
sometimes with solvents and expectoi-ants. 

Before proceeding to prescribe, we must fii'st a-scertain the 
precise exciting cause of the cough. Sometimes this is high «p in 
the throat and is found in an elongated uvula, in a red and 
irritable condition of the pharyngeal mucous membrane, or in 
a tiimilar condition of that of the epiglottis, or it may be more 
deeply seated, as in the larynx or bronchi. 

Sometimes the cough is kept np by the character of the secre- 
tion. This may be quickly formed and abundant, so as to occasion 
almost constant irritation ; or it muy he very scanty, requiring 
considerable effort to bring it up ; or again it may be tenacious and 
adherent, or it may be in the form of pellets and plugs in the 
bronchi. Kow these several conditiooB necessitate different treat- 
ment. When the secretion is profuse and thin,amineral acid com- 
bined with an exiiectorant may be used. Half to one drachm of the 
compound tincture of bensoin suspended in mucilage and used as 
a spray, oft«n gives great i-elief in the chi-onic cough of phthisis, 
when there is relaxation of the mucous membranes of the throat, 
larynx, and bronchi. 

When stimulant expectorants are indicated recourse may be 
bad to chloride of ammonium, or carbonate of ammonia, with or 
without squills. 

If the sputa be tenacious and brought up with difficulty, then 
alkalies must be employed, with sometimes expectorant and ano- 
dyne remedies. 

Again, in cases in which the secretion is scanty and difficult to 
bring up, or in which there is emphysematous wheezing, sprays of 
ipecacuanha, employed so as to avoid the nauseating effects of the 
remedy, will often be followed by considerab'ii relief. 

An effective prescription for the cough of phthisis is 20 to 30 
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minimB of Bijii'its of chloroform with 20 minims of the liqi; 
EiorphisB hydrocUoratis in i onnee of distilled water. This m 
be used as a spray on going to bed. Another useful receipt ct 
sistB of 30 mininis of spirits of chloroform and 40 miniiaB 
tincture of conium in ,', ounce of almond mixture, 

lo the cough of chrouio phthisis attended with nleeration, 
preparations give greater relief than do those which contain opii 

A api-sy of chloral again, in sniall doses, niay be nsed 
benefit when the cough comes on in fits and is of a, spasi 
character. 

A remedy which recently has been much used in the treatmei 
of cough, and praised for its effects, is gelaemium. Tt dimintshi 
secretion, increases the power of expectoration, and lessens nervi 
sensibility and excitability. Qelsemium should at first be 
cautionaly used as a spray, containing from 10 to 20 
tincture made with one part of the root to four of spirit. 

When the cough riepend.s upon or is aggravated by a relaxi 
or elongated UTula, then astringent iiprays of alum, 
glycerine, will afford much relief. 

A very effective method of treating the cough is undoubtedly 
by inhalation, and it ia not even necessary, although of course it is 
desirable, that the remedies employed should really reach the Beat 
of the mischief. It is sufficient in Jnaoy cases that the spray be 
thrown upon the mucous membrane of the throat i some of it will 
become quickly absorbed, while a ^jortion will also be swallowed, 
and the efiects will be produced more readily and completely, and 
with less disturbance of digestion, than if the i-emedies, partly ano- 
dynes, were administered entirely by the usual channel, the stomach. 

A few remarks may next be made on the remedies used for 
checking or preventing the persistent and exhausting A'ight Pa^. 
apirations or sweats attendant on advanced cases of phthisis.. 
These may proceed from two very different causes ; they may be 
merely an indication of extreme debility or they may result from 
pyrexia. 

It may here be observed, that whatever lessens the fever and'' 
expectoration will iuci-ease the strength, and thus diminish much 
more effectually the night sweats than the employment of astrin- 
gent remedies. Still there are several remedies which are more or 
leas efficacious in lessening the pecijpiration of phthisis, and all of 
which may be inhaled as sprays. 
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First, there are the acid remedies, all of which tend to check ex- 
cessive cutaneous secretion, particularly when this is due to debility; 
but those which are chiefly employed for the purpose are acetic 
and sulphuric acids. One or two drachms of acidum aceticum dil utum 
P.B. in a wineglassfnl of water may be taken at bed-time, or the 
formula of my former teacher, the late Dr. Graves of Dublin, may 
be employed. This was as follows : distilled vinegar 2 ounces, 
cheriy laurel water 2 drachms, syrup 2 drachms, made up to 8 
ounces with water, 1 or 2 ounces to be taken every 3 hours. 

A spray of dilute sulphuric acid may be inhaled, containing 10 
to 1 5 minims of the acid in 6 drachms of water, and either with or 
without 10 to 15 minims of liquor morphisB hydrochloratis. 

Other acids which sometimes may be usefully employed for the 
arrest of the sweating are tannic and gallic acids ; these are best 
administered by the stomach. 

A very effective spray consists of 2 to 3 grains of sulphate of 
zinc in 1 ounce of water ; or 3 to 6 grains of oxide of zinc may be 
given in the ordinary way by the stomach, by the acids of which 
it is readily dissolved. 

Atropia has been used with great success in checking the 
sweating of phthisis by Drs. Fothergill, Ringer, and Murrell ; it 
may be hypodermically injected, given in pill, or inhaled as a 
spray. If injected, from ^ J-g^ to y-J^ grain is sufficient ; for the 
pill tV *^ :^ grain, and for the spray ^J^ to y-J^ of a grain. 

Dr. Ringer states that * sometimes its effects are delayed ; thus, 
if administered at bed-time, it may not check sweating till the 
following night; or its beneficial influence may extend over 
several nights, then gi-adually wear off so that each night 
the perspiration returns a little earlier. In a few cases it per- 
manently checks the sweating.' The atropia sometimes produces 
a disagreeable dryness of the throat, but Dr. Fothergill, ^ ho uses 
the remedy in the form of pill, states that this neither dries the 
throat nor affects the brain. In some cases he has found it neces- 
sary to increase the dose to -^ gi*ain. Each drachm of the liquor 
atropiae P. B. contains i grain of atropia, and the liquor atropine 
sulphatis 4 grains to the ounce : 1 minim of the latter is equal to 
j'Tu grain of atropia. Tincture of belladonna may be used for the 
same purpose, but its strength is of course subject to some variation. 

Dr. John E. Howe, in a paper in the Lancet of the 6th of 
September, 1884, gives the resultsi of treatment with strychnia, of 
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the night sweats of phthisis, in the City of London HospttiJ foF 
Diseases of the Chest. This remedy was recom mended in I87$J 
by Dr. Lauder Brvmton of St. Bartholomew's Hospital, he havii^ 
siicceaafuUy treated several cases with doaea of from 5 to 30 n 
of tincture of nnx vomica. Trom 6 to 1 2 minims of liquor x 
calis wnre given to the patients at night, the larger dose \ 
seldom required. It succeeded, Dr. Howe states, admirably i 
most eases, it also promoting sleep, and no ill effects followed e 
when the 12 minims were administered. 

Quinine also helps by its tonic and antipyretic propBrties ti 
check the perspiration ; it may be given with dilute sulphiu 
acid ; a large dose will often succeed when a small one fails. 

Opium and morphia, with or without sulphuric acid, will oftn 
produce the same effect ; while, strange to say, ipecacuanha will i| 
some cases relieve the sweating when, zinc and other remedies havi 

It is thus apparent that there is no lack of remedies f 
alleviating the sweating of phthisis, but there are still others whic 
should be mentioned ; one of these is jaborandi or pilocarpine. 
Trom 5 to ^ grain of the alkaloid may be administered by the 
stomach thrice daily. Pilocarpine is believed to act on the peri- 
pheral nerve apparatus ; Ringer says It is a most efficient remedy -m 
in the perspiration of phthisis. 

Dr. Howe also gives the results of treatment in the City a 
London Hospital witt nitrate of pilocarpine in doses varying from 
5'jj to ^ grain, I'-j being the usual dose. ' In the majority 1 
the large number of cases in which it was given, the reeult w 
good '— ' it seldom produced any of its physiol<^cal action, a 
even if it did so it was very slight sweating for half an hour a 
the draught, except in one case,' when it continued for a 
It occasionally happened, however, that after the lapse of 6 o 
hours the sweating would return. Sometimes the nitrate fi 
altogether or lost its power after a time. 

The action of both pilocarpine and strychnine may last I 
several nights or may even be permanent, so that these remedies 
may sometimes le discontinued for a time. 

On the whole. Dr. Howe regaiils pilocarpine and strychnine a 
nearly as effective as atropia, but with the advantage that they dp_ 
not, like it, dry the throat. 

Another remedy is picrotosine, a non -nitrogenous crystallaJ 
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and neutral principle obtained from cocculut iiidioui. Dr. Mnrrell 
has shown that this also ia verj effectual. It acte on the sweat 
centres of the cord ; the usual dose is ^ J^, to -^ grain. 

Another important indication to be fuiSlled is the reduction of 
Temperature and the consequent lessening of fever. The chief re- 
medies employed for this purpose are carbolic acid, quinine, aconite, 
and digitalis. The antipyretic action of theee remedies has 
already been noticed in the chapter which treats of the medica- 
menta employed in inhalation. 

Another complication of chronic phthisis is Diarrhaa, which 
may arise from different cauaea. It may be due merely to acidity or 
other fault of digestion, or it may be more serious and arise from 
an adenoid condition of the mucous membrane of the intestines, or 
more commonly from tubercular deposit and ulceration. If from 
derangement of digestion, the diarrhrea will be relieved by the 
measures. usually adopted in »juch cases. 

In treating the primary affection in the lungs by the inhalation 
of carbolic acid and other similar remedies, it must not be forgotten 
that we are really treating at the same time the malady in the 
intestines. It cannot be doubted that much of the carbolic acid 
inhaled in the form of fumes or spray never enters the lunga at all, 
but finds its way into the stomach, and thence into the system 
generally. 

Even much of that which enters the longs is in the end 
absorbed, and it is in this way that the acid is found, first in 
the blood and ultimately in the urine. It is probably through its 
presence in the blood, that the lowering of the temperature is 
produced. 

Supposing the inhalation of carbolic acid to be effectually 
carried out, it ia atill desirable, especially if there be tubercular 
deposit in, and ulceration of, the mucous membrane of the bowels, 
to give the antiseptic in the form of pills aa well. The pills ahould 
contain from 1 to 3 grains each of the acid. Whether the diar- 
rhoea proceeds from acidity or flatulency, or even from ulceration, 
the sulpho-carbolates, especially the soda salt, will be found very 
valuable. They will correct the flatulency due to decomposition, 
while the specific eflects of the carbolic acid will stUl be produced ; 
the anlpho-carbolates are far less irritating than the uncombined 
acid, and a larger quantity of the acid can by their means be intro- 
duced into the system. The dose of sulpho-carbolate of soda. 
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is from 10 to 15 grains. When the diftirbcEa ia dependent 
ulceration, sulpho-carbolate of zinc would probably be Btill mi 
effective, in dosea from 2 to 3 grains. 

Tbe question may be asked, how ia it tbat more or li 
ulceration of Payer's glands ao coramonly occurs in cases of ait 
Tanced phthisis ! Is not one reason of this the injurious habit 
which some patients acqoire of swallowing more or lesa of tlm^ 
sputa, these sputa being capable, when they find a favourabl 
nidus, of infecting the mucous surface with which they are broughl 
into contact J That the stomach and upper portion of the small', 
intestines are not liable to be similarly affected may be due, 
already suggested, to tbe destructive agency of the digestive i 
meuts, which have of course all disappeared by the time the ilii 
is reached. 

The effectual treatment of the bowel complication of advajii 
phthisis is attended with many difficulties. The portions of 
tine chiefly involved are so deeply seated that it ia not ea: 
the remedies to reach them ao as to exert their usual local actioi 
In the case of diarrhtea from tubercular ulceration, the remedii 
should tie given by the stomach or rectum, ns they are thus 
likely to come into contaet with the surfai^ea, on which their efle 
are to be exerted. 

A very simple and efficacious remedy for checking the diar- ' 
rheea dependent upon simple irritation of the mucous membrane o€ 
the stomach and bowels, is the sub-nititite of bismuth, in doses 
of from 1 to 2 scruples; it may be given in milk and repeated 
three or four times a day as may be required, combined if neces- 
sary with opium. This will sometimes succeed when other reme- 
dies fail. 

The mineral acids, especially dilute nulphuric acid, are ofteq, 
very beneficial in cases of dianhtea in which the evacuationa tire 
abundant and watery, with a tendency to decomposition, Sul- 
phuric acid will not only prove very serviceable in checking this 
diairhisft, hut in controlling the night perspirations as well. 

Another valuable remedy is acetate of lead, usually combined 
with opium in the form of pill ; it should be given in 
doses, and may be continued, it is stated, for weeks luid monti 
without giving rise to any symptoms of lead-poisoning. It 
ministration is indicated pai'ticularly in those cases in which 
ia reason to believe that uiceration of the intestines already ( 
and it acts both by its powerfully aetringetit properties, ai 
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fonning an insoluble ooinpound of albumen ou any abraded or 
ulcerated surfaces with wbith it may be brought into contact. 

Other remedies which act somewhat in the same way, mainly 
by their astringency, are nitrate of silver and sulphate of copper. 
These should be given in the fonn of pUls, ^ to ^ grain of the 
nitrate, or 1 to 2 gi-ains of the sulphate in each pill, the pill being 
repeated two or three times a day. 

Bichloride of mei-cury is another remedy which sometimes 
pi-ovee effective. The doses should be very smiill, fi-om as little as 
TOT *^ A g^^^°i everj- three or four houi-s ; its use is indicated 
when the motions are pale and watery. 

Another valuable remedy in chronic diarrhffifl, even when due 
to bowel ulceration, is arsenic, in doses of from 1 to 3 miriiniH 
given ahoi-tly after food. 

In some severe cases the treatment of the diarrhiBa may be 
materially aided by enemata of some of the above-named reme- 
dies, as of sub-nitrafe of bismuth, sulphate of copper or acetate 
of lead, combined with opium. Given in this way there will be 
less risk of the remedies disordering the stomach. 

The next complication of phthisis to be treated of is Hmmoii- 
t'jsis. Hiemorrhage of the lungs, which in its several forms is 
usually termed hemoptysis, may be active or passive ; that is to 
say, with or without fever, a point of practical importance iu rela- 
tion to treatment and one easily ascertained by tba thermometer. 
The hiemorrhage may occur in different forms and in any stage of 
phthisis. 

Htemoptyais is very often one of the first outward or visible 
symptoms of threatened or impendinjjr phthisis, and is then usually 
indicative of congestion, or if the oaae be more advanced, of 
commencing softening. The bleeding is seldom profuse in these 
cases, but the sputa often consist for a time wholly of blood. 

Sometimes the sputa are more or leas deeply tinged throughout, 
and approach in character those of pneumonia. This condition is 
also an evidence of congestion, of inflammation, or even of the 
solution or breaking down of a portion of consolidated lung. If a 
cavity exist, the bleeding will probably indicate congestion of the 
hning membrane. 

If the sputa be simply streaked from time to time, and a cavity 
exist, this would indicate a rupture of some minute vessels on the 
surface, and if the streaking were considei'able and persistent, 
that the deatractive or ulcerative action was p 
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If the bleeding be somewhat abundant, and the blood be gulped! 
up in monthfula, then it is evident that somesmall vesgek musk' 
have given way, posaibly in connection with tubercular de 

If still more profuse, and the blood be rajiidJy brought up, 
some even escaping by the nostiils, then some large and ansupport«d 
Tessel has become ruptured, in cousequence probably of the exten- 
Hion of ulcerative action , probably in a cavity. 

When, in a case of advanced phthisis, repeated attacks of I 
somewhat profuse hiBmorrhage take place, the rapid progress of I 
the malady is usually indicated, fresh portions of the lunga i 
becoming affected, and the area of the disease enlarged. Some o€ J 
the effused blood often makes its way into more distant parte of 1 
the lung and even into the other lung, these effusions acting r 
fresh foci for the disease. 

In the hasmorrhagie form of phthisis, the periodical hfemor- ^ 
rhagea which are so apt to occur are not usually followed by s 
extension of the disease, a fact which is probably to be explained 
by the absence, or the small quantity, of tubercle usually eiiating 
in such cases, at all events in the earlier stage. 

Sometimes the expectorated blood is fluid, bright-coloured, and i 
frothy ; this shows that it has been very recently effused, and that .1 
it in well aerated : at others it is liquid bat dark-coloui-ed, proving. J 
recent effusion and a want of aeration. Again it may be coagu- , 
lated and dark, almost black ; this proves absence of aeration, and 'I 
that the blood must have been effused a sufficiently long time to 1 
allow of its coagulation. 

The above various conditions and appearances of the blood I 
brought up, afford in many cases useful practical information. 

The treatment of btemorrhage of the lungs by inhalatiott'l 
possesses in some cases considerable advantages over that by tkaV 
stomach, since the remedies are brought into moi* or less immediate 
contact with the parts from which the bleeding proceeds, and th« I 
local effects are exerted in moat cases much more strongly uuLfl 
quickly than when the remedies reach the part through iheS 
general circulation. 

The choice of the remedies to be used, of which there are many, 
will depend veiy much upon the presence or absence of fever, th© 
state of the circulation, and the character and quantity of the 
hiemorrhage ; their mode of action varies in different cases 

The first cla£s to be noticed are the acid remedies, inoludingB 
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siilphnric acid and some of its salts, aa sulphate of alntDina, 
sulphate of copper, solution of perchloride of iron, taniiic Eiud 
gallic acids. 

Sulphuric acid, even when much diluted, is very astringent 
and has the property of coagulating the blood. Administered 
in the usual way by the stomach, and iu the oi-dinnry doses of 
from 10 to 15 minims of the dilute acid every 3 or 4 hours, it 
becomes in its passage thi'ough the eyBtem so greatly weakened 
that it can scarcely be capable of producing any marked effects 
in arresting hemoptysis; inhaled in the form of Rpray it is doubt- 
less much more effective. 

The saltfl of sulpburic acid retain not only a. good deal of the 
astringency belonging to the acid, but this, in the case of sul- 
phate of alum and sulphate of copper, is increased by its union 
with the bases themselves. 

One of the moat generally used of these salta is sulphate of 
alumina and ammonia ; its astringent properties, however, are not 
BO great as some of the other remedies employed. Alum is often 
prescribed with excess of sulphuric acid and with tincture of opium, 
also with tannic asd gallic acids ; but when tannic acid is employed, 
the addition of the i^ulpliuric acid i^ undesirable. 

Sulphate of iron and sulphate of copper are much more 
powerful astringents, but they are not very often employed for the 
arrest of hiemorrhage, on account of their irritant properties. If 
presciibed, it is better that they should be administei'ed in the 
form of pill, with a little extract of belladonna to obviate constipa- 
tion. Of the ii-on suit 3 to 5 grains may be given, and of the 
copper salt i to 1 grain. 

The most effective preparation of iron for checking hteraorrbage, 
aspecially from the smaller vessels, is the solution of perchloride of 
iron; from 10 to 30 drops of the liijuor fern perehloridi P.B. 
should be added to not more than 1 ounce of water and used as a 
spray, this being rejieated at iLtervals ea may be neces-^ary. It is 
l*st suited for passive b»morrhage, and care should be takeu 
that the solution be neutral. A preparation of iron regarded by 
some as superior to the perchloride, is acetate of iron, which also 
may be conveniently inhaled as a spray, The watery solution of 
the acetate is preferable to the tincture, and if made of a strength 
corresponding to the liquor fern perchloridi, from 10 to 30 minima 
in about J to 1 ounce of water shoidd be used for each spray. 
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Another useful remedy is acetate of lead, wliicli is beat siiitedJ 
for htemorrhage ffom the emaller veBBels. From 3 to 5 gi'ains ^oiild " 
he dissolved innot more than 1 ounce of distilled water, and inhaled, 
the inbalation being repeated according to the necessities of the 
case. The addition of 10 minims oF tincture of opium will ii 

A. valuable hfemostatic in cases in which the loss i 
moderate, is tannic acid, dissolved in glycerine and wat«r and'1 
inhaled ds an atomized spray. Part of the tannin is no donbt I 
swallowed, and of thia a portion becomes slowly dissolved in the 
stomach and so enters the cireulation. It becomee transformoil, 
however, in the blood into glucose and gallic acid, and it is to this 
acid probably that its remote effects are due. Although morej 
soluble in water than gallic acid, tannic acid is yet, owing to itsfl 
extreme astringency, absorbed by the mucous surfaces with iiiuchfl 
greater difficulty. H 

The remedy which is more to be relied upon, when the action^B 
of a remote astringent is desired, is gallic acid, it being moittj 
readily and quickly absoibed ; as a local astringent it la, howeverjB 
far inferior to tannin. It has Ijeen already said that the lattei' in^fl 
passing through the system undergoes certain chemical changes, ■ 
. and is converted in part into gallic acid : tnking therefore equalH 
quantities of the two acids there is- reason to believe that galiiofl 
aoid woidd prove the more efficient remote astringent. That gallJcV 
acid Is readily absorbed, quickly reaches the hings, and penetrateAH 
the Kputa, is shown by the dajk grec^n or blackish hue that thesafl 
ai'e apt to acquire some time after hemg expectorated, Crania's 
acid is best inhaled as a spiay containing from 4 to 10 grains ii^l 
1 ounce of water and a small quantity of glycerine. fl 

Another famous remedy for hiemorihage from the lungs iitfl 
Buspini's styptic ; this is stated tu conai&t of gallic acid dissolvedjH 
in spiiits of wine and scented with attar of roses. V 

A i-emedj of great repute in America for hfemerrhago, even-fl 
when this is profuse, is HamamelU Virginica, or witoh-hazel. It J 
may be inhaled as a spray, from 1 to 2 minims of the tinctural 
being added to 1 ounce of water, the inhalation being repeate^fl 
every 2 or 3 hours if necessary. Large doses are to be avoided,,! 
ns they are apt to produce certain disflgreeable symptoms, as paiafl 
in the bead. It is best suited for passive hcemoiThages, and bufl 
been found very eflective when hypodermically injected. fl 



PULMONARY CONSUMPTION. 317 

Two of the most valuable of all known remedies for controlling 
and arresting profuse hoBmorrhage, even when arising from the 
rupture of vessels of considerable size, may next be alluded to, 
namely, ergot and turpentine. 

Ergot acts chiefly by its power of producing contraction of the 
blood-vessels throughout the system, and which is effected mainly 
through the unstriped muscular tissue which forms one of their 
coats. This remedy may also be advantageously inhaled as an 
atomized spray. There is no reason why its administration in this 
way should not be quite as effective as when it is hypodermically 
injected. If, however, the loss of blood is so rapid and profuse as 
to interfere with the inhalation of the spray, then the ergot must 
be subcutaneously injected. 

Turpentine also, when emulsified, may be inhaled as a spray. 
If the haemoptysis be slight, 10-minim doses repeated according to 
the urgency of the symptoms may be sufficient ; but when the 
haemorrhage is serious, then 1 or more drachm doses, at intervals 
of about 3 hours, should be inhaled. The larger doses may occa- 
sion sickness, diarrhoea, and even the appearance of blood in the 
urine, but these symptoms quickly pass away on the discon- 
tinuance of the remedy. 

There are still a few other remedies to notice ; one of these is 
digitahs. The employment of this is indicated since it lowers 
temperature, quickly reduces the frequency of the pulse, and acts 
as a diuretic. Digitalis was highly esteemed in haemorrhage by 
my former colleague at the Royal Free Hospital, the late Dr. 
Brinton. The best test of its action is the retardation of the 
pulse. It must, however, be given in considerable doses : 1 ounce 
of the infusion or from 30 to 40 minims of the tincture in water, 
either of these being inhaled as a spray, and repeated as may be 
necessary. 

Another medicine which acts in a different manner from the 
foregoing, namely, by its nauseant and depressent effects, is ipeca- 
cuanha. It has proved very effective in some cases. The doses 
must be sufficient to produce a decided feeling of nausea : 20 to 40 
drops of the wine as a spray in a little water, and repeated as re- 
quired; or 5 to 15 grains of the powder divided into three parts, 
one being given every 5 or 10 minutes. 

Opium or some of its preparations is also frequently employed 
in haemorrhage from the lungs, usually, however, in combination 
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with alum, tannin, and other medicaments. How it acts is not 
very clear, possibly in part by ita diying effect on the iuucoub 
membranes. Dr. Braithwaite has found small hypodermic iojec- 
tioris of morphia to be very useful in hremoptysis. 

Lastly, quimne proves beneficial in isome cases of passive 
bsimori'hHge. 

A smart, quickly acting aperient will sometimes of itself atop 
bleeding from the luaga, such as a full dose of sulphate of mag- 
nesia. It may be administered in obstimite uases of hemorrhage 
in aid of the other remedies employed. 

At the same time that remedies are administered 
of sprays, they should be given by the stomach a^ well, if 
htemoptyaia be profuse or obstinate. 

Another very distressing condition which so frequently occurs 
in advanced stages of phthisis is Vomiting after meals. This, of 
course, is very exhausting and interferes greatly with nutrition. 
The food distends the stomach, and this pressing upon the lungs 
excites paroxysms of cough and espectoration, as a consequence of 
which vomiting occurs. The treatment for this condition is to 
strengthen the stomach and to dimiuL-ih its reflex sensibility ; this 
may frequently be insured by the judicious use of either quinine, 
arsenic, strychnin,, or bismuth, with a few drops of chloroform. 

Another troublesome condition which is apt to occur in chronic 
cases of phthisis, is the occurrence on lying down of a ' click ' or 
crepitation, due to the presence of a small amount of secretion ; 
thiR is sometimes high up and seems almoat in the throat, 
in some cases so disturbing that it prevents the patient from 
ing for hours. It is best treated by astringent sprays of ucet&l 
of lead, or tannin and glycerine, or a solution of nitrate of si 
may be applied to the throat by means of a bruKh, or gargles 
be employed. 

A few remarks may now be made respecting the action 
certain other medicines which possess a special a 
treatment of phthisis, namely, the hypophosphitea, 



The hypophosphites of soda and lime were first brought li 
prominent notice by Dr. Churchill, and of their eificacy i 
marked by nervous exhaustion no doubt can be enterta 
They actas nervine tonics, increase appetite, and promote di 
and nutrition. They are most serviceable in the first itnd si 
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stigBH of phthisis, and it is affirmed that they not only ameliorate 
all the symptoms, but that they will Bometimes even effect a liure. 
They may be inhaleii in the form of api'ay, hut it ia better to ad- 
minister them by the stomach in the usual way. Large doaes are 
to be avoided, as they sometimes produce great weakness and 
other undesirable symptoms. Dr. Thorowgood has employed the 
hypophoaphites with great success. 

Arsenic acta aa an alterative and tonic, and there can be no 
doubt that in many cases it pi'omotea appetite, aids digestion, and 
improves nutrition. It also reduces temperature in phthisis : the 
decline may begin soon aft«r commencing to take the remedy, 
or it may be delayed for several days. Arsenic is not only service- 
able in improving appetite and digestion, but it seems to exert a 
special effect in cases in which there is a difficulty in emptying the 
lungs, as in emphysema, and also, but from a different cau^e, in 
hbi-oid phthisis. 

Dr. B. Shingleton Smith, of Bristol, at the International 
Medical Congress held in Copenhagen in August 1884, narrated in 
a paper on the use of iodoform in the tri?atment of phthisis the re- 
sults in 46 cases : in 29 there was an absolute gain in body 
weight, amounting in one case to 32 lbs., and in another to 33 lbs. 



fidl of temperature, dtminu- 

of night sweats, and im- 

in doses varying fi-om I to 

tinued for several months. 

some of the 



Other indications of amendment 

tion of cough and expectoration, 

proved appetite. The drug was givt 

6 gi'ains, 3 times daily, and was c 

Tosic symptoms of a mild character 

caaes. Dr. Smith also referred to the local application of iodoform 

in diseases of the larynx. 

Dr. J. Sormani, of Pa via, has also obtained favourable results in 
the treatment of phthisis by iodoform, whUe Dr. G. Hunter Mac- 
kenzie has found that the remedy, even when pushed to such an 
extent a^ to give rise to mental excitement, did not exert any effect 
on the bacilli even in a single case. 

The subject of the inhalation of oxygen gas in the early 
stages of phthisis, or whei'e there is defective aeration, has already 
been noticed ; the remedy has however been employed at difierent 
times in the more advanced and suppurative stages of the disease, 
the reported results being somewhat contradictory, and not on the 
whole particularly favourable. Dr. de Tymowski, of San Remo, 
informs me that he haa treated several of hia patients by the 
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inhalation of oxygen with very beneficial results. The fever waa at 
first increased, but after the Lipse of two or three weeks it waa in 
ail cases reduced, the eipectoration diminished, the number of ba- 
cilli was lessened, and in some instances they disappeaL«d entirely. 
The appetite, sleep, strength, and the general health all improved. 

The patients inhaled at intervals from 30 to 60 litres of oxygen 
daily, by means of Limousin's apparatus, and took from 5 to 15 
drops of turpentine internally after each inhalation. Tymowaki 
believes that the turpentine, in conjunction with the inhalation of 
OJtygen, aids the ozoniiiing of the oxygen, dnd states that the 
tubercle bacillus cannot exist in blood which is rich in oxygen. 

Should these results be confirmed on extended trial, it u 
evident that the inhalation should not be diacontinued on account 
of a temporary increase in the temperature. 

One of the consetjuencesofinflaramationof the lungs, of pleuro- 
pneumonia, broncho-pneumonia, and of congestion or consolidation 
of the apices of the lunga, is more or less encroachment on or ob- 
struction of the air cells, entailing diminished lung capacity and k 
lessening of the aeration of the blood. With a view to the re- 
storation of the capacity of the lungs in such cases, treatment by 
the inhalation of compressed air is indicated, and will often proTa 
very serviceable. This inhalation may in many cases be combined 
■with expiration into rarefied air, whereby the lung!* are enablad 
more completely to empty themselves. By the inhalation of t 
condensed air, cells which are simply compressed become gnidi^ 
ally expanded, while absorption is promoted in those which s 
more or less occupied by products eflTiised as tlie results of inflam*4 
matory action. 

A remedy of which a good deal has been heard lately ii 
Great Mnllein, a species of Verbascum, of which a notice appears 
elsewhere in this work. It is stated to ease the cough, arrest 
diarrhtea, and in particular to improve nutrition, whereby patients 
ofren increase gi-eatly in weight. It is usually given in milk, and 
it has not yet been clearly proved whether these good effects are 
dne to the mullein or to the milk. Certainly the latter must be 
credited with some part of the improvement in weight. 

Laryvgeal CoTieii-mption. 

Laryngeal phthisis, so far as yet ascertained, is nevera prim 

aEfecUon, but is eonseoutive on tuberi'ular disease of the lungH 



LARYNGEAL CONSUMPTION. 321 

although this bears no definite relation to the extent of the disease 
in the larynx ; in fact, in many cases the lung affection at the 
outvset is of a limited character. 

The mucous membrane of the larynx is at first unusually pale, 
but after a time becomes more or less pink or congested in parts ; 
the membrane covering the vocal cords, the under surface of the 
epiglottis, and the ary-epiglottidean folds being specially liable to 
implication. One or both of these last swell up and assume a 
pyriform shape, which is almost diagnostic of the disease in its 
early stage. 

As the disease progresses, the mucous membrane of the larynx, 
including that of the parts just named, becomes thickened, infil- 
trated, and studded with minute tubercles; these are chiefly 
situated in the mucous membrane beneath the epithelial layer, 
which, it is stated, is at first often entire. Gradually the tuber- 
cles soften successively here and there, giving rise to small dis- 
crete ulcers, which, however, in the more advanced cases coalesce, 
forming patches of considerable size ; these at length involve and 
destroy nearly the whole of the mucous membrane of the larynx. 
The parts most liable to infiltration, oedema, and ulceration are 
the epiglottis and the ary-epiglottidean folds, which are sometimes 
so much swollen as to preclude entirely all view, even by means 
of the laryngoscope, of the parts below ; finally, more or less 
of the epiglottis may be eaten away, the ulcerative action not 
even sparing its cartilage, which becomes denuded, and at last 
in part destroyed; the ligaments and cartilages elsewhere in 
tJie larynx being also liable to become involved and similarly 
affected. At first the membrane covering the cartilages becomes 
diseased, perichondritis ; then the cartilages themselves, chondritis ; 
or these, deprived of their nutritive investing membrane or peri- 
chondrium, may even be necrosed. 

The symptoms at first resemble those of chronic laryngitis ; 
there is more or less hoarseness, some degree of aphonia, soreness 
of throat and cough, with, after a time, shortness of breath, pain 
and difficulty in swallowing. Of these symptoms, the cough and 
dysphagia are usually the most urgent. The cough, when the 
disease has made much progress, is dry, husky, rasping, and so 
peculiar that by any one accustomed to the sound it must be at 
once recognized. The act of deglutition becomes increasingly 
difficult, until at length the pain is so great as seriously to inter- 

Y 
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fere with and limit the amount of nourishment taken. Dr. 
Morell Mackenzie points out, and the distinction is important, 
that the difficulty in swallowing may arise from one of three 
causes. * In the early stage it generally partakes of the character 
of odynphagia, being due to pain in swallowing. Later on there 
is often obstruction from the enlarged epiglottis and the swollen 
ary-epiglottic folds: whilst at a still more advanced period the 
difficulty of swallowing is due to the imperfect closure of the 
larynx, and the consequent passage into that tube of the ingesta.' 
The escape of particles of food into the larynx gives rise to violent 
fits of coughing, and altogether the distress is so great that the 
patient dreads and often avoids the act of swallowing as much as 
possible. 

The shortness of breath depends very much on the condition 
of the lungs and the state of the epiglottis. If there be extensive 
disease in the lungs, or the epiglottis be seriously involved, in 
either case the breathing will be short and hurried, and if the 
epiglottis be chiefly affected there will be spasmodic attacks of 
dyspnoea. 

The amount of expectoration will vary according to the extent 

of the disease in the lungs, and whether the bronchi are implicated 

or not; in the latter case it will of course be much more abundant. 

Again, the irritative or hectic fever will depend on the stage 

of the disease and the amount of lung implication. 

When the disease is fully established, there is in most cases 
but little difficulty, from the history and general symptoms, in dis- 
tinguishing it, but should any doubt exist, this may always be set 
at rest by a microscopical examination of the sputa. If the 
tubercle bacillus be found, then no room for conjecture remains as 
to the nature of the case. 

Treatment. — This must be based upon the same general princi- 
ples as that for Lurig Consumption, and it must be remembered 
that we have not simply the laryngeal affection to treat, but the 
disease in the lungs as well. This complication of course adds 
greatly to the gravity of the case, and were it not for this circum- 
stance the treatment would be more promising, since the remedies 
admit of being more effectively applied to the larynx than to the 
lungs. 

The treatment must be both constitutional and local. The 
first has for its object the maintenance of the nutrition of the body 
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and of the vital powers by all available means, dietetic and 
hygienic. The purposes to be fulfilled by the local treatment are 
various : to promote absorption and so lessen infiltration, to heal 
the ulcers, to diminish the expectoration, to alter the character of 
the sputa, to disinfect them and, if possible, to destroy the bacilli — 
for, whatever may be their import, our plain course is to spare no 
effort to bring about their destruction; to assuage the more 
urgent symptoms, particularly the cough, pain, difficulty of 
swallowing, and the vomiting. 

The remedies to be employed for these several purposes 
include disinfectants, astringents, anodynes, and anaesthetics. 

It will be remembered that the mucous membrane in laryngeal 
phthisis is at first thickened and hypertrophied from effusion, 
tuberculous, and at length ulcerated. Now antiseptic, astringent, 
and absorbent remedies are equally necessary in these several con- 
ditions, which are all consequent on one and the same cause ; they 
include resorcin, terebene, iodide of ethyl, and iodoform, as 
amongst the most likely to prove beneficial. At the same time 
that these are inhaled, the same or similar remedies should be 
administered internally, especially either sulphocarbolate of soda 
or terebene. The two most effective astringent remedies are 
acetate of lead and perchloride of iron. 

One or more of the preceding remedies should be employed in 
succession. Sevei-al observers have recently borne strong testi- 
mony to the efficacy of iodoform and terebene. 

When the disease is far advanced, then the more urgent symp- 
toms will claim attention, and, fortunately, much may be done 
for rheir relief. While the necessary meana are taken with this 
object, the absorbent and disinfectant remedies must still be con- 
tinued, and these as a rule should be pushed to such an extent as 
to produce constitutional effects, and to cause their appearance in 
the renal excretion. Among the disinfectant remedies from which 
beneficial results have been obtained, tar, or the preparations 
containing it, occupy a prominent place. 

A remedy frequently employed in the ulcerative stage of 
laryngeal phthisis is nitrate of silver ; 2 grains of this diluted with 
5 grains of finely powdered sugar may be occasionally insufflated, 
or a solution containing 20 or even 30 grains to the ounce of 
water may be applied with a curved brush. But it appears to 
me that this remedy is too irritating, especially when a concen- 
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trated solution is used, to be very frequently employed, althougl 
it doubtleaa gives temporary relief to the cough and pain i 
Bwallowing by its effect iu lessening for & time the sensibility o 
the mucous membmne. 

For the i-elief of the pain, ice may bo used in the earljg 
stage, but when the (Jiaease ia more advanced greater relief i 
obtained by the inhalation of the vapour of hot water, medicated 
with conium or lupuline ; but the employment of tbia ia not to be 
encouraged, as it may probably Lave a tendency to promote tuber- 
culization and ulceration. One of the most effectual remedies for 
tiie pain, including that attending deglutition, is morphia; this 
may he in solution and inhaled as a spray, but most frequently 
the morphia ia mixed with some soluble substance, as sugar, and ■ 
id insufflated, the quantity varying according to the case, 
administration shoidd be so timed that food may be taken a 
as the full effect of the anodyne is obtained, as the act of (leglutitfl 
tiou will then be attended with far less pain. 

Another means of relieving the distressing pain in swallowinj 
has recently been placed in our hands, namely, cocaine. TIril 
mucous membrane of the pharynx and larynx should be brushed 
over with a 10 to 20 per cent, solution of the alkaloid, and the 
application of this should also precede the taking of food, tbe 
anieatbetic effects being produced in a few minutes, in plao 
the coui-se of an hour, as with opium. 

For the I'elief of the vomiting due to reflex action and spuin 
brought on sometimes by severe paroxysms of cough, bromide ti 
potassium will be found very useful. 

To the (sdematous epiglottis two clusses of remedies 
applied by means of the brush : astringents, as percbloride of ii 
tannin and glycerine, or acetate of lead, and remedies i 
relieve cedema by their exosmotic action ; one of these is carboiu 
of soda, and another, less effectual probably, glycerine. The fi 
qucnt appliciition to the throat and epiglottis of olive or 
oil, or almond emulsion, will be found to have a very soothii^ 
effect, as will also the inli-oduction of these oils into the larynx 
the form of sprays. Dr. Marcet recommends tiiat 20 grains 
iodine, with 5 grains of iodide of potassium, should he dissolrvd u 
an ounce of oHve oil, and applied over the larynx occasionally. 

Should these means be ineffectual for the relief of the oedem 
then scarifications may be resorted to in those caees in whidi t 
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cedematous condition is dependent on fluid and not on tubercular 
infiltration ; in the latter case they would probably be hurtful. 

There is, therefore, much to be done in the general and local 
treatment of laryngeal phthisis, and which requires great persever- 
ance on the part of both the medical man and the patient. 

Much discrimination is required in the selection of the food. 
None is suitable which is dry, or in particles, or crumbs, as, should 
any of these enter the throat, they would give rise to a severe 
paroxysmal cough. The food should consist of strong soups, 
milk and eggs, well cooked wheat-flour with milk, jelly, and it 
should be in a semi-solid form, so that it can be drunk in consider- 
able amount, only one act of deglutition being required. 

Should the epiglottis be so much destroyed by ulceration 
as to be unable to guard the passage to the lungs, it may become 
necessary to administer the food through the oesophageal tube, 
and this method of feeding may be supplemented by nutritive 
enemata. 

Tuberculosis of the Pharynx and Nose, 

Within the last few years Tuberculosis of the Pharynx has 
been noticed by several observers, and described by Isambert and 
Frankel. It is generally, if not always, associated with tubercle 
in the lungs. In most cases the larynx has been found to be 
similarly affected, but whether it became so by extension of the 
disease from the pharynx, or whether the larynx was first affected, 
does not appear to have been determined. When the pharynx is 
the seat of the malady, there is always soreness of the throat and 
great pain in swallowing; this seriously interferes with the 
amount of nourishment taken, and contributes to bring about the 
eaily and invariably fatal termination. 

The mucous membrane of the pharynx, including that covering 
the uvula, i* more or less swollen,. infiltrated, and ulcerated, and 
should the epiglottis be involved in the ulcerative process, it may 
become almost entirely eaten away. The cervical glands are 
always enlarged. 

Several cases have also in recent years been recorded of Tuber- 
culosis of the Nose ; these, like the pharyngeal and laryngeal 
affections, being in most, if not in all, cases preceded by tubercular 
disease m the lungs. In one only of the- cases was the pharynx 
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found to he similarly affected. In suspected tubercle of the nose 
the diagnosis should be confinned by microscopical examination, 
and the discovery of the tubercle bacillus. 

E"ow that attention has been called to the subject of tubercu- 
losis of the nose and pharynx, doubtless many fresh cases will ere 
long be recorded. I believe that the throat is more frequently- 
affected than is generally supposed. 

Treatment. — This will not differ in any very essential particu- 
lars from that already described under the head of laryngeal 
phthisis. 

Influenza, 

This specific disease usually prevails in an epidemic form, and 
hence is sometimes called Epidemic Catarrh. It affects particu- 
larly the mucous membrane of the air passages, and is attended 
with considerable debility. 

It occurs in two forms, simple and complicated. 

It is ushered in generally with marked febrile symptoms, 
chilliness, or even rigors, alternating with flushes of heat and 
severe headache. The mucous membrane of the nose is at first 
sore, there is a feeling of tightness in the chest, and a dry cough. 
Soon secretion sets in, and a thin, watery liquid runs from the nose ; 
the expectoration is scanty and glairy, the chest feels sore, there 
is some degree of difficulty of breathing, and the respirations are 
accelerated. During inspiration the sounds are at first dry and 
harsh, but soon moist and sibillant rhonchi are heard, particularly 
at the base of the lungs. Throughout, sensations of chilliness, 
flushes of heat, and severe headache continue, with tenderness of 
one or both eyeballs. At night all the symptoms become aggi'^a- 
vated. The tongue is usually moist, and covered with a creamy 
or brownish fur, but the tip and edges are often i*ed ; the pulse is 
more or less accelerated, but always compressible and usually 
feeble. In mild cases the attack generally lasts some four or five 
days, but in severe ones much longer. The cough may remain for 
some time after, and there is always considerable debility. Re- 
lapses are common, and towards the termination of the attack 
pains and affections of a rheumatic character frequently set in, 
and these are often remittent or intermittent, so that the frontal 
headache assumes the form of neuralgia. 

The preceding description has reference to the simpler form 
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of the disease, in which the organs of respiration are only affected 
in a slight degree ; but the severer cases are often complicated 
with capillary bronchitis and more or less pneumonia. When 
this is the case all the symptoms will of course be greatly aggra- 
vated, respiration will be difficult and hurried, the face will be- 
come pale or even livid, and the debility may amount to prostra- 
tion ; such cases not unfrequently ending fatally. The expectora- 
tion is at first scanty, and consists of small tenacious pieces of 
mucus : after a time the secretion increases in quantity, is still 
viscid, but often becomes more or less muco-purulent and is 
occasionally streaked with blood. 

In some epidemics there are marked gastric symptoms, 
sickness, bilious vomiting, and a jaundiced skin, while the pains 
in the forehead, back, and limbs present not only a rheumatic, 
but also a remittent character, and are always much worse at 
night. 

It has been observed that in those years in which there have been 
epidemics of influenza, the other specific febrile diseases have been 
more than usually prevalent. 

Treatment, — This disease being due to a specific poison, it is 
marked by more or less debility or prostration throughout, so that 
the treatment adopted must not be of a lowering or depressing 
character. 

As is the case with so many of the specific fevers, the force of 
the disease is mainly expended on the organs of respiration, 
so that the condition of these requires to be carefully noted 
throughout. 

The treatment at first should have for its object the free action 
of the skin. The patient should be kept warm and in a room of a 
temperature of about 60° F. Citrate of ammonia should be freely 
administered, with in some cases small doses of ipecacuanha ; these 
may be given with more efiect in the form of sprays than by 
the stomach. If at the outset there be evidence of prostration, 
the ipecacuanha may be omitted and carbonate of ammonia 
substituted for the citrate, or spirit of nitrous ether. At the 
same time counter-irritants, such as mustard cataplasms and 
turpentine, should be freely applied to the chest, especially over 
the base of the lungs, and this although the signs of lung impli- 
cation are but slight. The foot-bath is another good derivative 
remedy, and this should be occasionally repeated j if elimination 



uretics shoulj^^l 



328 INfc'LUEKZA. 

by the kidneys be defective, then non-depressent t 
be employed, as digitalis or Rpirit of juniper. 

If from the stethosmipic sounds and other eymptoma there i 
evidences of capillary bi'onchitiR, then a further object will be to 
lessen congeBtion by the promotion of secretion, this being at first 
scanty and difficult of expectoration. For this purpose alkaline 
sprays of carbonate of sodu with ipecacuanha should be inbaled, 
and if there be great debility, citi'ate or carbonate of ammonia. 
may be substituted for the soda salt. At the same time the 
vapour of h t w t h Id be freely inhaled. The inhalation of 
the fume f hi d f ammonium would be likely to prove 
beneficial th tag ffective counter-irritation must be per^ 
sei'eringly ed t As secretion inci-eases, the alkaline e 

expectora t tm t m st be continued. 

At th m t m th powers of the system must be sustainec 
because if there be lung complication, the prostration will be 
greater, and the duration of the illness much prolonged. Not 
only must the diet be light and nuti'itious, but stimulants mtiBt be 
administered. 

When secretion is freely established, bark and a. 
be given with or without squills, while for the rheumatic ayaiff 
toms and the brow headache, eH[)pc'ially if this be intermittent^ 
quinine is the remedy indicated. Counter- irritants should still be 
applied to the chest, either in the form of the liniment of iodine, 
or of turpentine and acetic acid. 

When the rheumatic complication is marked, salycin t 
of its compounds would piflbably prove very aervieeable, e 
might take the place of quinine. 

When the liver is at fault, as indicated by a feeling of wdglfl 
in the right hypochondrium and the jaundiced skin, f 
inercurial aperient should be administered. 

Actea racemosa, it is said, has been given with much success ii 
nfluenza accompanied with headache, pains in the back and 
limbs, and symptoms of rheumatism. Since its action is compar- 
able to that of aconite, and it depi'esses both the force and frequency 
of the pulse, it should not be given when there is considerable 
prostration. 

Sulphurona acid has been recommended by Dr. Dewai^, 
but it is to be feared that in some cases this would be i 
irritating. 
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Whoopirig-cough, 

Whooping-cough, or Pertussis^ is an infectious disease mani- 
festing itself principaUy in the organs of respiration, and chiefly 
attacking children. It occurs usually once only, but relapses are 
frequent, and it often prevails epidemically. 

The precise nature of the infective cause has not yet been 
demonstrated, but the secretions thrown off by the mucous mem- 
brane abound with bacteria and micrococci, none of which, how- 
ever, so far as yet ascertained, are special to the disease ; these are 
also found in the leucocytes of the blood and tissues. Whatever 
its nature, it may be conveyed by the clothes of unaffected persons. 

Although due to a specific contagion, the liability to the 
disease is increased by several causes, especially those which give 
rise to general or even local susceptibility, as a weakly constitu- 
tion, as shown particularly by rickets, or by the irritable condition 
of the respiratory mucous membrane, due to catarrh, measles, &c. 

The disease usually attacks children under eight years of age, 
and in three-fourths of the cases in those under two years ; the 
ordinary mortality from the disease amounts to about 2^ per cent., 
the danger being greater the younger the child. 

It occurs chiefly in the spring, and commences with coryza, 
oppression, feverishness, and the usual symptoms of catarrh ; these 
are sometimes accompanied, but more frequently after some days 
are followed, as secretion sets in, by a convulsive cough. 

The incubative stage varies usually between 4 and 10, but 
may even extend to 14 days; the catarrhal stage lasts for about 
a week, and the convulsive or spasmodic from 6 to 8 weeks in the 
absence of complications ; after this time the disease ceases to be 
infectious, although the cough remains and still retains its periodic 
and spasmodic characi^r, in some cases for months. 

The cough is excited mainly by the tenacious secretion, and 
the fits come on with varying frequency ; they may occur several 
times a day, or even three or four times an hour. They are 
usually worse at night, and they gradually become less frequent 
and severe as the disease gets better. 

The periodical and convulsive cough is not only dependent on 
the irritating character of the secretions, but on an undue sensi- 
bility or hyperaeathesia of the mucous membrane of the respiratory 
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track, especially that of tlie larynx and biBnchi. Ordinarily t 
irri^tion in uncomplicated oiBes does not amount to active in^ 
ilammation, as shown by the t^mpei-ature, which although i 
oreased somewhat during the catarrhal period is never very high. 

The mucous m.enibrane of the laryns, trachea, and particularly 
of the bronchial tubes, throws out a ropy and tenacious mucus, to 
get rid of which, violent expiratory efforts have to be made, whereby 
the laags become thoroughly emptied, and the patient almost 
asphyxiated and eshauated. At this juncture a atroug inspiratory 
effort is made, and the in-ruahing air, in passing through the 
narrow rima glottitlis, produces the peculiar or whooping noise so 
characteriatic of the disease, Atlaat, to the great and almost 
complete relief of the child, some ropy mucus is expelled and tfas^ 
fit ia ended, to be, however, unfortunately apeedily renewed. 

Owing to the violence of the paroxyama the face becomea tui^d! 
and red, the eyes seem as if they would start oat of their aockete^fl 
and vomLting is sometimes induced, aa well as bleeding from thaA 

Another serious consequence of the violent expiratory efibrtsl 
made is that one or more of the lobulea of the lungs may be bo I 
completely emptied of air that they become collapsed, a result M 
aided by the great elaaticity of the chrat walls and of the dia- 1 
phrngm in childhood. This untoward event is move apt to occur J 
if t!ie child be weak and delicate, and thei-efore unable to make 1 
the vigorous inapirations necessary to bring about the re-expansion I 
of the collapsed portion of lung. This complication is not seldom I 
the cause of a sudden and fatal termination of the case. 

During the catarrhal and more active stage of the affection, I 
more or leas redness of the respiratory track will be found to esisfil 
from the pharynx downwards, even to the smaller bronchi. This I 
redness is conspicuous in the larynx, hot the trachea, and especially ^ 
the hi'onchi, fnrni--h the greater portion of the secretion. The 
bronchial glands soon become implicated, tender, and swollen, 
whetherowing to the presence in them of the poison of the disease, 
which ie probable, or from simple irritation, ia uncertain. They 
sometimes become softened. 

Other complications which are apt to ariae are collapse of one I 
or more of the lobules of the lungs, lobular pneumonia, limited f 
emjihysema, and sometimes dilatation of the smaller broncl 
tubes, those not strengthened by annular cartilages; all th 
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complications add greatly to the gravity of the disease. The 
occurrence of convulsions is particularly serious. The child may 
die from apnoea in one of the convulsive seizures, or death may 
result from capillary bronchitis or pneumonia. 

It is stated that whooping-cough, especially when attended 
with lung implication, may, in those predisposed to the disease, 
lay the foundation of and be followed by tuberculosis of the lungs. 
Treatment, — This of course must be adapted to the stage of the 
disease. During the catarrhal stage the patient should be kept to 
the house, and indeed to one airy room, the temperature of which 
should be maintained at about 60° F., and febrifuge remedies 
administered. When cough has set in, and particularly if the 
breathing be at all impeded or the temperature elevated, and there 
be any signs of capillary bronchitis or lung implication, then 
counter-irritants should be applied, as mustard cataplasms, turpen- 
tine, or the iodine liniment; also antispasmodics, anodynes, solvents, 
and expectorants should now be employed. In the chronic stage 
astringents will be useful, and during convalescence tonics, particu- 
larly those of a nervine and antispasmodic character. 

In the first stage, if the child be old enough, a spray may be 
used of acetate of ammonia and tincture of aconite until the 
feverishness and temperature are reduced; 20 to 40 minims of 
the liquor ammonisB acetatis and ^ to 1 drop of tincture of aconite 
in ^ ounce of water, repeated as may be requisite, and if the spray 
cannot be employed then a mixture or drink sweetened with 
sugar, containing the same ingredients in the same doses, may be 
substituted. 

If the breathing should be embarrassed, an emetic of ipecacuanha 
will be found of much service, and this may be repeated daily with 
a view to bring away the tenacious and abundant secretion which 
sets in after the first few days, and which is so provocative of 
spasm. It is often easier to administer the emetic in the spray 
forui than by the stomach, and in order to insure the effect it is 
not necessary that the whole of it should be made to enter the 
lungs. 

When the feverishness has been in part relieved, the solvent 
alkalies and non-stimulant expectorants, as carbonate of potash, 
chloride of ammonium with, in some cases, small doses of ipeca- 
cuanha should be continuously employed, both in the form of 
sprays an^ administered by the stomach. 
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In the convulsive parox3'sms a few drops of chloroform or 
ether will usually give speedy relief; but if the child be very 
young, then it is safer to have recourse to bromide of potassium 
or ammonium, or chloral hydrate. Should the attacks not be very 
frequent, these remedies may be administered in the intervals. 
The smallest dose of bromide to be used is about 3 grains, and of 
the chloral 1 grain, the doses being increased in the proportion of 
2 grains in the former case and 1 grain in the latter for each year 
of the child's age. 

In -a still later stage, when fever is absent, secretion abundant, 
and there is no special lung complication, morphia or belladonna, 
either separately or combined, or united sometimes with ipecacu- 
anha, will often greatly lessen the spasm; the effects, however, 
must be watched and the doses carefully regulated. The dose of 
liquor morphias hydrochloratis will usually range between 2 and 
5 minims, and of the tincture of belladonna, of which children are 
very tolerant, between 8 and 12 minims, repeated in urgent cases 
every hour or two. The opium and belladonna should be pushed 
to the extent of producing constitutional effects, as evidenced by 
slight drowsiness. These remedies will also prove serviceable in 
checking the vomiting consequent on the spasmodic seizures, and 
which so often leads to rejection of the food. It is usually much 
easier, as well as more effective, to administer the anodynes as 
sprays than by the stomach. 

Another very serviceable anodyne is conium ; this does not, 
like opium and belladonna, check secretion, but reduces reflex 
spinal irritation, and hence a strong liniment of the same applied 
to the spine may likewise be found useful. 

Amongst the antispasmodic remedies, lobelia and cannabis 
must not be forgotten. , 

In some epidemics of the uncomplicated disease lobelia affords 
great relief in the antispasmodic stage, greatly diminishing in 
two or three days the frequency and force of the attacks. Ringer 
recommends 10 minims of the tincture every hour, and an extra 
dose when the paroxysm gives signs of its approach. The tincture 
may of course be readily inhaled as a spray. 

Cannabis has been serviceable in some cases of whooping- 
cough, but there does not appear to be any strong evidence in its 
favour. 

I must now mention another class of remedies which have 
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proved of value in many cases of whooping-cough, namely, the 
antiseptic class, and foremost in this stand carbolic acid, crea- 
sote, and tar. They may be administered with a view to lessen 
secretion, diminish irritation, and to act as germicides. It is of 
course difficult to administer these remedies in so concentrated 
a form as directly to kill the bacttjria and micrococci; still, by 
altering and improving the character of the secretions, the multipli- 
cation of these germs may possibly be hindered and their destruc- 
tion ultimately brought about. For any of the purposes above 
referred to, it is necest»ary that the remedies should not only be 
effectually inhaled, but also administered by the stomach, so that 
the system may be brought to some extent under their influence. 
For the direct introduction of either the acid or creasote into the 
lungs, a spray producer or the Chamber Inhaler No. 2 may be 
used ; by this last the atmosphere of the room around the patient 
is charged with the vapour. For administration by the stomach, 
Bulpho-carbolate of soda, in the form of powder mixed with sugar, 
should be given by the stomach three or more times a day, in 
doses varying according to age. 

The inhalation of tar, usually that derived from wood, in 
whooping-cough, has been much extolled, and it no doubt proves 
effective in many cases. Gas tar is used for the same purpose. 
Dr. John Brown, in a short letter to the 'British Medical 
Journal' of January 19, 1883, states that in the west of England 
the parents of children suffering from whooping-cough take them 
to the gasworks; but in Lancashire the children are commonly 
made to inhale the tar at home. The efficacy of these inhalations 
is in great part, but not wholly, dependent on the carbolic acid 
contained in the coal, and the creasote in the wood tar. Some of 
the other constituents contained in the gas tar which contribute 
to the good effects experienced are ammonia, sulphides, and benzol. 
But it has been stated that the inhalation of the illuminating gas, 
carburetted hydrogen, is also in some cases attended with marked 
benefit, due, there can be little doubt, not to the gas itself, but to 
the presence, owing to imperfect purification, of more or less of the 
substances just mentioned. 

As soon as the chronic stage has been reached, then astringent 
applications and sprays will often have an excellent effect in 
warding off or relieving the spasmodic attacks, as of alum or 
tannin and glycerine, or the fauces and throat may be brushed 
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over with a strong solution of nitrate of silver. This last proceed- 
ing, however, sometimes gives rise to so much cough and spasm, 
that it is necessary to be very cautious in the application, and in 
some cases it would be better to abandon it altogether for other 
and milder means. 

Dr. Warfwinge, of Stockholm, has treated 40 cases of whooping- 
cough with about 20 grains of alum per day. He found it to be 
almost a specific provided it was early employed, the intensity and 
frequency of the attacks being lessened and the duration of the 
illness shortened. In these cases no doubt the remedy was 
administered by the stomach, but it would be at least as effective 
when inhaled in solution as a spray. Letzerich has recommended 
and obtained good results in whooping-cough by the use of 
inhalations of sprays of a solution of quinine. 

E-ed clover is another remedy which has been recommended 
for whooping-cough by Mr. Foster, of Huntingdon, and Dr. 
Sargent, of Boston, U.S. The latter gives a wineglassful during 
the day of an infusion made with 2 ounces of the dried flowers to 
a pint of boiling water ; a syrup is also prepared of which a tea- 
spoonful is given 3 or 4 times a day. 

In the chronic stage, and with a view to promote convales- 
cence, tonics, and especially antispasmodics, are indicated, as 
tincture of valerian, valerianate of zinc, oxide and sulphate of 
zinc. 

Other remedies sometimes employed, and which may be 
prescribed according to the condition of the patient, are quinine, 
iron, and cod-liver oil.^ The diet should be light and nuti-itious. 
Finally, to complete the cure, change of air will often in this 
stage exert a most beneficial effect, the cough and spasm quickly 
disappearing. 

Diphtheria, 

Diphtheria is a general and contagious malady, depending on 
the presence of a specific poison, and atbended with an almost 
constant disposition to the formation of false membranes on the 
mucous surfaces of the several outlets of the body, but more particu- 
larly that of the pharynx and of the respiratory track, including the 
larynx, trachea, and bronchi; it prevails in an epidemic or an 
endemic form, and, owing to the depressing effects of the poison, it 
always assumes a more or less adynamic form. 
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The tendency to the formation of a false membrane is not 
confined to the mucous membranes, but seems to be an almost 
universal disposition. Thus, if the skin be thin and delicate, or 
the epidermis abraded or removed as by a blister, the membrane 
is still liable to make its appearance. 

The nature of the poisonous material has not yet been conclu- 
sively demonstrated, but Oertel, particularly, contends that it is 
due to the round sporules of a species of micrococcus, M. diph- 
therisB, while Letzerich has described another fungus which he 
believes to be the cause of the disease, namely, Zygodesmus fuscus. 
Senator, however, believes that the spores which Oertel has de- 
scribed are those of Leptothrix buccalis, and Dr. Mackenzie has suc- 
ceeded in finding this fungus in 5 out of 7 cases which he examined, 
it being in each instance situated in the superficial layer of the 
lymph. Oertel states that the spores which he has described are 
to be found abundantly in the early stage of the formation of the 
pseudo-membrane, and that after inoculation of animals with a 
diphtheritic exudation, they have been found in great number in 
the blood and lymph vessels, in the muscles and even the kidneys. 

The predisposing causes of the disease are various, but the 
principal are childhood, the great majority of cases occurring 
before 10 years of age, and family susceptibility. Other causes 
are impairment of the health, however brought about, as by imper- 
fect nutrition and living under insanitary conditions. Previous 
illnesses strongly predispose to diphtheria, not merely, probably, 
by their lowering effect on the general health, but by their render- 
ing the mucous membrane more susceptible to the invasion of the 
poison ; thus diphtheria is apt to occur after ordinary catarrhal 
affections, but especially after scarlet fever, and also to a less 
extent after measles, whooping-cough, typhoid, and even phthisis. 

It has been shown that, whatever its nature, the poison is 
contained in the secretions, excretions, and exhalations, and from 
these it is liable to pass into the air breathed and the water 
drank. Again, it has been proved that it may lay dormant for 
years, and yet retain vitality and virulence. It may occur at any 
period of the year, but usually in the spring, and it is more preva- 
lent in rural than in urban districts, and one attack affords but 
slight protection against a return of the malady. The period of 
incubation is very short, usually two or three days, but in very 
severe cases it may prove fatal in 24 hours. 
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Several different degrees or varieties of the disease have l 
described— the catarrhal or benig^iant, the typical, the infia/i 
piatori/, the malignant, tind the chronic. 

Id an ordinary or typical case, after a short period of incuba~ 
tion the temparatiire rapidly rises to 103° or 104° F. ; soon there 
is a feeling of stifiheES in the neck, soreness of the throat, and pain 
in swallowing. If, now, an exatuination be made, the mucous 
membrane of the pharynx, tonaiis, soft palate, and uvula will be 
foiinil red and swolien ; and a little later on, even in o. few hours, 
the first indications of the Formation of a false membrane will be- 
come apparent in the form oF transparent yellowish esudations, 
somewhat elevated above the general surface; these gradually 
become opaque and change from yellow to grey, the patches in- 
creasing in size and ultimately coalescing, so as to form a mem- 
brane ; this at the same time increases in thickness by Eucceeaive 
additions to the under surface, so that lb often exhibito, when fiilly 
formed, a laminated structure, and presents an appearance which 
has been compared to that of wash-leather or wet parchment. At 
this stage the membrane may be artificially removed, and still 
later it may become spontaneously detached ; in the former case 
the underlying mucous membrane will be red, raw, and eochy- 
mosed ; in the latter it will be covered with a puriform material. 
If forcibly removed it will be more likely to re-form than when it:g 
is thrown off naturally. The phaiyngeal secretions very i 
undei^ decomposition, and emit a highly offensive odour. 

Contemporaneously with these changes, the salivary and c 
vical glands become swollen and tender. 

In favourable cases the temperature usually falls conidderaU 
on the appeai^nceof the adventitious membrane, but it msy.whetl 
the glands are much affected, subsequently rise a^ain. This i 
Bometimes asciibed to a secondary absorption of the poison, but iiK 
those cases where the secretions are much decomposed it may b 
due to ordinary or septic toxemia. 

If the case be severe, the pulse will be very compressible, 
usually rapid, but sometimes slow, and the debility will be 
extreme. If the urine be examined it will oft«n be fonnd to txa.* ■■ 
tain albumen. 

But very frequently in the more serious cases the pseudc 
membrane is not limited to the pharynx and adjacent parts, h 
extends downwards to the larycx, trachea, bronchi, and even t! 
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hmga themselvea, giving rise in some cases to lobular pneumoniii 
oc lobular coUapae, the danger being of course augmented, in a, 
con-esponding degree. It is not possible to mistake thesymptonw 
which indicate this extension — there will be distressing djspniea, 
and death may ensue from asphyxia or coma. 

The extension may take the upward direction and pass into 
the nares, through the lachrjTuaJ duct to the conjunctiva, or it may 
invade the Eustachian tube. The implication of the pituitary 
membrane will be shown by, amongst other symptoms, the dis- 
charge of a sanious fcetid liquid, and sometimea by alarming 



The prognosis will depend not merely on the extent of the 
local manifestations of the disease, but upon the degree to which 
the constitutional powers are affected. 

If the case is to terminate favourably, at the end of about a 
week there will be an amendment in the symptoms ; portions of 
the membrane may be thrown off, and it will not be re-formed ; 
the temperature will be reduced and the pulse gradually regain 
its power. Sometimes, however, there is great prostration and 
wealfnees of the heart, entailing the danger of death from syncope. 

It must not he forgotten that relapses frequently occur, pos- 
sibly from rcffnfaction, but more probably from aeplicsemia ; also 
that temporary paralysis may supervene. If the progress be un- 
favourable the .lymptoma of blood-poisoning will inci'ease, the pro- 
stration will be more profound, tbe heart weaker, and death may 
occur from syncope or coma. 

In tbe benignant form of the disease, the oases usually recover 
in the course of three or four days ; there is but little elevation of 
temperature, and though yellow spots of transparent secretion may 
appear in the throat, the false membrane is nob formed. It occa- 
sionally happens, however, that these mild cases suddenly become 
aggravated. 

In the inflammatory variety the disease usually runs a rapid 
course, and the local symptoms are intensified, the membrane 
being very quickly formed. Sir William Jenner has pointed out 
that in these case.'} the joints are apt to become affected, to be 
painful, swollen, or even inflamed. 

The malignant form is ushered in with many of the aame 
Bymptoma which announce the presence in the system of some of 
the other grave infectious maladies, as aeai'Jet fever ; evidence.'? of 
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blood-poisoning rapidly sLow themselves, hremorrhagea are apt to 
occur, and tjphoid symptoms quickly supervene. 

The chronic form of diphtheria is of infrequent occun-ence, 
but cases of it have been recorded by Earfchez, Isambert, and par- 
ticularly by Morell Mackenzie. These cases are distinguished by 
the occasional formation of false membranes in the pharynx or 
narea, the diphtheiia continuing for weeks and even months. 

A few other particulars in reference to diphtheria may nc 
briefly noted, t. The false membrane mrely invade.s the 
phflgoB, probably owing to the disturbance of the parts in degluti- 
tion. 2. The albuminuria is loss persistent than in scarlet fever, 
and is seldom followed by anasarca. 3. In fetal cases, according 
to Dr. Faralli, unless respiration is impeded, the temperature 
remains high until the end. 4. A cutaneous eruption sometimes 
appears, aa in scarlet fever j but it is stated that it is not followed 
by desquamation. 

One of the moat frequent and trying sequelte of diphtheria jl 
paralysis; it may follow even mild cases, and it occurs Usui 
two or three weeks after recovery, but it may be earli 
Tlie paralysis comes on gradually, and aiTecta most frequently the 
mnscles of the pharynx, then those of the eye, or of the lower 
extremities ; the muscles of the larynx, neck, anfl tmnk are 
rarely affected, and whichever set of niusclea is involved, 
side is more affected than the other. With the paralysis thi 
is also diminished sensibility; if the pharynx be affected thi 
will be difficulty of deglutition, and a regurgitation of HquiiJS 
thi-ough the nose ; and if the larynx, alteiation of voice a 
liability to the entrance of particles of food ; wiule in other 
expectoration, will be impeded, and hence there is often accumula-. 
tion of the secretions. 

Diphtheria sometimes presents considerable difficulties of 
gnosis, particularly in the benignant and malignant forms 
the disease, in both of which the distinctive membrane may 
absent. The difficulty of dif^oais is further enhanced by 
occasional presence in the severer cases of a rash, which, wiflfl 
other sytoptoms, doubtless sometimes causes oases of diphthi 
be mistaken for scarlet fever. In both there is albuminuria 
while the only distinctive feature of the rash is that it is not 
followed in diphtheria by destjuamation. 

The adventitious or false membranes are elastic, tear readil 
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swell up, and become transparent when treated with acetic acid, while 
by alkalies they are dissolved. Under the microscope, according 
to the most recent authorities, they consist mainly of cells which ' 
present the appearance of being more or less united together by 
fusion, but with channels or interspaces running between them, 
there being no fibroid basis or intercellular substance. The cells 
forming the upper layers of the membrane are two or three times 
larger than the lower cells. When naturally thrown off, the 
membranes undergo both fatty degeneration as well as ordinary 
decomposition, whereby they become more or less disintegrated, 
the breath being rendered extremely offensive. Ulceration, and 
more rarely gangrene, occurs ; this latter may occasion loss of a 
portion of one or both tonsils, or of the uvula, and if, after extensive 
ulceration, the throat be examined on recovery, cicatrices will still 
be visible. 

In many cases not only are the larynx, trachea, large and 
small bronchi involved, but even the lungs themselves. In the 
bronchi effusion will often be present ; this may be more or less 
plastic, membranous or purulent; the air cells themselves may 
contain similar secretions, while some of the lobules may be 
affected with pneumonia, and even be found collapsed. 

Treatment. — The principal indications are, to support the vital 
powers, to prevent or lessen decomposing changes in the blood, to 
limit the formation of the false membrane, to promote its separa- 
tion or solution, to disinfect the secretions, and to guard against 
syncope. 

The room occupied by the patient should be light, airy, and 
the uniform temperature of about 60° F. should be maintained. 

The diet from the first must be light and nourishing and not 
too abundant, as the power of assimilation is at first but limited ; 
nourishment should be given at short intervals, and continued 
during the night. It should be chiefly in the liquid form, and 
amongst the most suitable articles are milk, eggs, beef- tea, meat 
juice, Valentin's extract and peptonized foods, while as an aid to 
digestion pepsine with dilute hydrochloric acid should be given. 
Vomiting and diarrhoea are very apt to occur in the early stages 
of diphtheria, and both are probably to be viewed as natural efforts 
for the elimination of the poison from the system ; still, if persistent, 
they so seriously interfere with the nutrition of the patient, that 
it is necessary they should be controlled. For this purpose ice 
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should be constantly mucked, and, if neceesary, pills each containii 
J graia of creasote or from 1 to 2 grains of osaliite of 
Bhoiild be administered every three or four hours, or powders 
the subnitrate of biBmuth either with or without hydrochlorate 
morphia, while warm cataplasms or turpentine may be appli 
over the stomach. Should these means fail, nutrient and medicatedlj 
enema may be resorted to, and in some cases it may even 
necessary to employ the (esophageal tube. 

At the same time, and probably from the very first, stimuIaiitB, 
chiefly brandy, should be freely given according to the conditioa 
and age of the patient, it being remembered that alcohol does not 
in such cases produce its usual efiecta, and that hence there ia a 
great tolerance of the remedy. Another stimulant which may 
often be employed at the outset is carbonate of ammonia ; thia 
will also do good by its diaphoretic and expectorant action. 

For the purpose of checking the tendency of the blood to de- 
composition, there are no remedies so effectual as the astringent 
preparations of iron, including particularly the tinctiu-e of the 
perchloride of iron. For an adult as much as 3 
be given every 3 hours ; for a child the dose must be proportiouat©, 
to its age ; but the remedy should be freely administered. If thaj 
child be old enough the iron may also be employed in the form Ofl 
a spray. Other remedies which may be employed for the 
purpose are snlpho-carbolate of soda and chloi-ate of potash ; th< 
sulpho-carbolate ia a very efiective preparation, nnd should 
given in 10-grain doses eveiy 3 or 4 hours. Chlorate of potash 
credited with antiseptic properties, but in what way it acta is not 
very apparent, seeing that nearly if not the whole of the salt 
escapes from the system in an urdecomposed state, and may bo 
recovered irom the urine. Again quinine iind sajiein and it»i 
compounds have been employed for the same object, and no douh^' 
in some cases with beneficial results. 

The special liahility of the mucous membrane of the throat 
and air passages to implication is probably to be expiaiued by th» 
delicacy of its structure and its accessibility to the outer air, and 
it seems to me that derivative treatment might possibly he carried 
out with beneficial rcMiIts ; treatment in fact designed to divert 
the malady from vital to other le.=E dangerous parts. With a. 
view to accomplish this purpose the sliinshotdd be freely: 
acetate of ammouia and spirit of nitrous ether should be 
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given so [IS to 660111% their diaphoretic action ; blood should also be 
determined to the skin by very brief but repeated immersioua in 
a hot bath, the duration of these being only a minute or two; 
or by the wet sheet ; or stimulating applications should be applied 
on a lai'ge scale to the skin, as cataplaiims of mustard and linseed, 
or flannel sprinkled with turpentine. ' 

In mild or benignant cases of diphtheria, the mucous mem- 
bi-ano may be only red and swollen with merely diphtheritic 
specks of secretion, which do not spreiid or go on to the formation 
of EL false membrane. In such cases beneficial effects have been 
derived from the internal administration of uubebs and copaiba. 
These remedies might also be applied to the thraat by means of 
the brash, or to the larynx in the spi-ay form. 

When the false membrane has been formed, any efforts made 
for its forcible removal can only result in further mischief; the 
attempt will increase the irritation, occasion pain, some amount of 
hnmorrhage, and is almost certain to be followed by the I'e-forma- 
tion of the membrane ; except, therefure, it be already partially 
detached, it ia better to adopt one of two courses, either to be 
content with taking measures to ps'omote ila separation or to 
effect its solution. To bring about its separation, the vapour of 
hot water should be continuously inhaled, and if the patient be 
too young or too ill to inhale the vapour directly, the bed should 
be suiTounded by curtains, and the space thus enclosed charged 
with the vapour by means of some svtitable apparatus, such as a 
croup kettle. The air and vapour may at the same time be 
charged with some volatile antiseptic, such as oil of eucalyptol, of 
fir wood or of cubebs, or with carbolic acid or creasote. 

With the object of facilitating the detachment of the adventi- 
tious membraDe, an infusion or tincture of the leaves of jaborandi 
or a subcutaneous injection of its alkaloid, pilocarpine, has been 
suggested. These remedies speedily produce a greatly increased 
flow of saliva, sweating, and augmented bronchial secretion. Of 
the infusion, as much as containB the extract of 00 gs. of the leaves 
should be administered. Of the alkaloid from i to J grain, bat ^. 
to ^ grain is suflScieut when hypodermically injected. One would 
certainly hesitate to employ these remedies in the cose of younjr 
children. The infut-ion and the tincture are apt to produce some 
very disagreeable effects, as nausea and vomiting ; these effects it 
is said do not follow the employment of the alkuloid. Again, 
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jaborardi ia powerfully dcpresaent, and in some 
more likely on this account to do harm than good. 

With, a view to the solution of the membrane, a great varietj 
of remedies have heea recoTnmended and em| 
ticulara coneeming many of these the reader i 
chapter on the Materia Medica of Inhalation, b 
known, no remedies are more effective xhan lit 
of potash, acetic and lactic acids. OrdLnai'y lime-water ia acarcel; 
sti'ong enough for the purpose, hat liquor calcis saccharatus W( 
12 times as strong,- and this may be applied to the membrane by'' 
means of a brush undiluted, but if used as a spray 1 or 2 drachi 
of the solution made up tfl ^ ounce with water will be eufficl(int_J 
The presence of the sugar lessens the causticity of the solution andll 
modifies its elfecta ; in like manner the presence of glycerine 
the glycerides of carbolic acid and tannin materially affectB thei' 
action of those medicaments. 

Foremost among the acid remedies is acetic acid ; this appli 
to many animal tissnea prodncM, as is well known, 
able effects ; the tissues, and the epithelial and granular celU con- 
tained in them, swell, become transparent, gelatinous- looking, and 
more or leas dissolved. This is particwlarly the case with any 
corpuscular atriictures which may be present The acid may be 
applied as a spray, but it is better to use the brush, as then thi 
application can be strictly limited to tiie ufl'ected surfaces. 

The difficulty ia to apply solvent reaiedias to al! the parts 
aifected and not beyond them, and this is greatly enhanced -wheifcl 
the membrane bus been formed on the aurfaee of the lary 
trachea; still we must do the best we are able, and wbeo thai 
larynx is invaded by the disease, it mast he reached, wherq.) 
practicable, by means of atomized liquids 

In those cases in which medicaments are applied to the throat' 
itself, especially ■when they are used for their solvent or antiseptio 
properties, the mucous membrane sLould as ihr as possible be freed 
from secretion and dried prior to their applicirtion. This purposa 
can generally be effected by the employment of some absorbeab. 
pad of lint, medicated wool, or charpie, securely fastened to 
suitable handle, care being taken not to use the same pad mo 
than once. Blotting-pnper has been employed for the purposei 
but several folds of this would be required. 

During and even prior to the detadiaient of the 
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brane more or less decompoaition eete in, giving rise to gi-eat 
fetor; to obviate this occurrence and to stay the decompositiuii 
antiseptic remedies are now special!; indicated, although it ia well 
that the aar of the room occupied by the patient should from the 
first be charged therewith. The remedies moat suitable for this 
puipose are carbolic acid, creasate, thymol, and permangajiate 
of potash. Chlorine and sulphurous acid have been strongly 
recommeiided, bub unless very carefully employed they will prove 
too irritating. If carbolic acid be used it should be in the propor- 
tion of 5 to 10 grains to the ounce, while the most suitable chlori- 
nated preparation is liquor sodse chloratie, 60 minims to the auntre 
if applied with a brush, and 20 if used aa a spray. The efiects 
of chloral have been highly spoken of by medical men abroad 
and at home, and especially by Messrs. Hemming. Thin remedy is 
not usually credited with antiseptic properties, but Mr. Hughes 
Hemming states that it rapidly geta rid of the ftetor, and piw- 
motes the sepai'ation of the membrane, leaving a. healthy surface 
beneath. Mr. Hemming uses the syrup of chloral, 25 grains to 
the drachm, and directs that it should be applied every hour or 

Astringent remedies are not unfrequently employed, aa per- 
chloride of iron, tannin, and alum; all these act of course more or 
less antiseptically, but, with the exception of the astringent pre- 
parations of iron, they are nil inferior to the antiaeptica projier-, 
especially those above named. It is scarcely necessary to point 
out that the most potent of these antiseptics act also more or }esa 
as germicides. Where it is possible, the antiseptic remedies should 
not only be applied directly to the throat by means of a bru^ih, 
but should be used also in the form of sprays ; the quantities of 
the medicaments being of course much less in the latter case. 

The employment of caustics as solvents was formerly re- 
commended on high authority, but in most casea they are too 
irritating, and their use has therefore been abandoned. 

There is another class of remedies, the effects of which, when 
applied to the throat in diphtheria, so far as I am aware, have nrit 
yet been observed. I allude to certain fixed oils, as olive, almond, 
or cod-liver oil. The effecte piuduced by the application of these 
are chiefly mechanical ; but they are so important, and they bo 
alter the condition of the structures and oi^nisma entering into 
the compoaitiou of the false membrane, that highly beneficial 
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reBults may reasonably be anticipated. These oils not only les 
irritatioD by the exclusion of the air, but they arrest decompt 
tion, and by the exoHmotic action set up they esert the mo* 
marked effects on all the corpuscular elements contained in thw 
tissues, as also on any oi^anisms which may be present thereind 
effects, indeed, incompatible with their vitality. Now it is 
di£ScuIt to apply these oils either by the brush or as sprays to tbflfl 
false membrane of diphtheria, whether this be in the pharynx orM 
larynx ; the one condition, in the case of the pharynx, essential to ' 
success, is that the parts should be first dried as far ae pos^ble 
pi-ior to the application. The application should be repeated 
several times a day, and however much of the oil becomes inhaled, 
passes into the air passages, or is swallowed, can only h 
ficial effect. The idea of excluding the air from the throat 1 
occurred to Dr. Morell Mackenzie, who employs a spirituous soloi 
tion of a gum reain ; but the oil is a more effective application, ai 
its operation is altogether different. 

During the period of convalescence it wOl still be s 
necessary to sustain the vital powers, and particularly to guardB 
against syncope, by light nourishing diet, stimulants, and snitabla 
tonics, such as perchloride of iron, quinine, bark, and ammonia, o 
senega and ammonia. Should paralysis ensue, nervine tonics muf 
be administered, bh the hypophoBphit«s or strychnia, while, if neoe 
eary, the galvanic battery should be employed. 

Croup. 

The definition already given of diphtheria is equally applicablei 
to membranous croup, Cyno/ncke trachealis. This disease was foiv^ 
merly regarded as an acute and purely in 
demanding the most prompt and vigorous an 
As soon, however, as English medical mi 
with diphtheria, the points of resemhlai 
diseases became apparent, and now the belief is general that tl 
are identical, modified only in their symptoms, course, and 1 
mination by the part* specially involved. This view has le 
course to a revolution in the treatment. 

When, as in diphtheria, the membrane is formed in 
pharynx, it is usually thicker and moi'O adherent than vhei 
in croup, it is situated in the larynx ; these differences being dut 
to the diversity in the anatomical characters of the membrane ii 
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the two BituatioDB, but no essential difference can he detected by 
the microaoopB in the structure of the adventitious meuibi'ane. 

Uther differences arise out of and are dependent on the two 
localities ; thne, when the dineaBe attacks the throat, the specific 
poison is in close communication with the salivary and cervical 
glands, and with abundant absorbent yessela, through which septi- 
cremia aometimeB aiises ; again, in this situation, the nervous 
communications are especially nuiuerous. In the larynx the 
aniitomical surroundings are entirely diifeient, and thei-e are no 
salivary and but few other glands which lie in tlie way of infection. 
Then the presence in the larynx of the croupous membrane gives 
rise to a special train of symptoms, commencing with extreme 
difficulty of breathing. 

A careful exsinination of the pharynx at the commencement 
of an attack of croup has revealed the fact that in the great 
majority of cases isolated specks of deposit are to be detected, 
filthougb these do not go on to the formation of a coherent mem- 
brane ; this, in the affection to which the term croup is usually 
applied, is limited to the laj-ynx, but sometimes extends to the 
trachea and bronchi. 

Croup is generally ushered in, like most other diseases of the 
same class, by symptoms of catarrh and fever. The voice becomes 
hoarse, or it may be almost lost, a short, dry, and sbi-iU cough sets 
in, and very soon the inspirations become stridulous. If the 
phaiynx and larynx be examined in this, the very eady ov first 
stage, the mucous membrane will be found red and congested, but 
in children it is not possible to make a laryngeal inspection. 

Gradually, in what may be termed tiie second stage, the 
breathing becomes more or less difficult, mainly from the occar- 
lence of sudden spasmodic attacks. During the spasm inspiration 
is hurried and difficult, the nostrils are alternately dilated and 
contracted, and the muscles of inspiration are called into strong 
action in order to overcome the obstruction occasioned mainly by 
the spasm, but also in part by the presence of more or less mucus. 
Should now an emetic be given, and this have the desired effect 
and the throat be cleared of tbe mucus, the breathing will be 
greatly relieved and may for a time be almost natural, so that the 
child falls asleep. 

As the disease progresses and enters on the third stage, the 
hoarseness increases, the voice sinks to a whispei-, and the breatbing 
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becomes pennanentlj difficult, but little relief being experience 
during the intervals of the Bpasms ; this condition plainly 
dicating the formation of the adventitioiiB jnembrane. Thai 
obstruction to the entrance of the air is now ko great thafcl 
suffocation is threatened and may even occur. The entrance of ^ 
the air into the lungs is limited, gas exchange lessened, the blood ' 
is not sufficiently decarbonized, und congestion of the lungs and 
other organs may take place ; the lips become blue and the 
countenance livid. The efforts now made to bi-eathe are painful 
to witness ; the little sufferer thrusts his flngera into his mouth ia { 
the vain endeavour to remove the obatruction, of which he if 
Bcioua; ultimately death ensues from coma, syncope, or esi 

At the onset, it ia not possible to distinguish true &om catarrhal 
croup, or Iffljyngitis stridulosa; it is only when the grayer Byi)ip>J 
toms make their appearance that the distinction can be mad 
Again, spasmodic croup, or Laryngismus stridulus, may be miataki 
for true croup, although the former is distinguished by the absen 
of fever ; further, ti-ue croup occurs usually at night, whereas t 
catan'hal form oft«n commences in the daytime. 

It is obvious from all that has been stated that croup is a I 
most serious and often fatal affection -. it is estimated tbat i 
more than 10 per cent, of the children attflcked recover, unless t 
operation of tracheotomy baa been resorted to, when the recoveries 
which vary however in different epidemics, may reach i 
even more per cent. The fatal termination usually occurs 
a week. 

Treatment.^Ths treatment, both local and constitutional, 
very much the same as that for diphtheria. 

notwithstanding the belief generally entertained 
identity of the poison of the two diseases, croup does not usualljj 
present such marked evidences of blood disorganisatioii anda 
general prostration aa diphtheria, and it proves fatal in manyfl 
cases rather by its effects on the respiration than by the extent ofM 
virulence of the poison. 

The remedies to be employed at first should be such 
counteract the fever and are calculated to prevent the formation I 
of the false membrane. For the first purpose aconite or digitalis 
and acetate of ammonia, with sometimes small and nau 
doses of ipecacuanha, should be administered as sprays or by tl 
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stomach ; preferably if practicable by the former means. At the 
same time other derivative measures should be adopted, as short 
immersions in the hot bath, or packing with the wet sheet, or by 
stimulating applications to the skin and by friction. The appli- 
cation of hot sponges or flannels to the throat, neck, and sternum 
will often help to give relief. 

As a precautionary measure, and before any evidences have 
arisen of the formation of a false membrane, solvent sprays may 
be used ; these will do good even if they enter the larynx only in 
part, but they must not be too strong lest they prove irritating. 
When the membrane is already formed there will be the less 
necessity for caution in this respect. Among the many solvent 
remedies used, preference should be given to lime-water, liquor 
potassse, lactic or acetic acids. These are best applied by the 
brush, or if as sprays, care should be taken to use only a small 
amount of liquid. 

At the same time that solvent remedies are employed, efforts 
must be made to bring about the separation and ejection of the 
membrane by the use of emetics of ipecacuanha, sulphate of zinc, 
or of alum. 

Dr. Meigs prefers alum as an emetic for children ; he gives a 
dose of 1 drachm with syrup or honey, and repeats the dose if 
necessary in a few minutes until free vomiting is produced. Jf 
the case is a severe one, he repeats the emetic sometimes as often 
as 3 or 4 times a day. 

Emetics frequently afford very great relief, even when they do 
not cause the expulsion of any part of the adventitious membrane, 
by enabling the patient to get rid of the irritating secretion which 
is so often the cause of the paroxysmal attacks of difficulty of 
breathing, and for this reason emetics are indicated in the second 
stage and before the membrane has been thrown out. The de- 
tachment of the membrane should also be aided by the inhala- 
tion of warm steam ; if the patient is old enough to inhale the 
steam directly, all the better, but if not, the croup kettle may 
be made to discharge its steam within the curtains around the 
bed. 

With a view to lessen the spasm, whenever this may occur, 
a few drops of chloroform or ether may be inhaled, according to 
the age and condition of the patient, and such soothing anodyne 
remedies may be given as neither depress the system nor lessen 
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secretion, as conium, hyoscyaraus, ov their alkaloida, but oplu 
belladoimtt should for the most part be avoided. 

If the secretions become otTeueive, then antiseptic, or if profus 
astringent sprays should be used. Trousseau employed 
sucoeES a spray containing 5 per cent of tannin, which he repeatoj 
Beveiul times a day. 

In caaes in which the blood is only imperfectly decarbonize 
and aHphyxia threatened, oxygen may be inhaled either with < 
■without an admixture of air, or doses of a solution of hydrogeo" 
peroxide may be adminiHtered. 

The oonstitutional treatment will depend very much on the 
condition of the patient, but uothiDg should be done to weaken 
him. If there be great depression, carbonate of a 
cated, and if there be a tendency to dyseraaia, tincture of the p 
chloride of iron. For further details as to treatment the i 
ia referred to the chapter on ' Diphtheria.' 

If all the means adopted foil to give the desired I'elief, and t 
symptoms progress from bad to worse, then the operatio 
tracheotomy must be performed, and this even when there x 
reason to believe that the trachea has been invaded, 
only chance left, and one greatly diminished by any undue deitq 
in carrying it into effect. It is folly to wait until the child ii 
extremis. 

Treatment by inhalation will still be needed after the i 
tion, with a view to soften any membrane which may be t 
reach, to check decomposition, and to cotTect fojtor. 

Scrtrkt Fever. 

This disease finds a place in this work for the same reason q 
diphtheria — with which affection, indeed, it is often atisociated-^ 
namely, in consequence of the liability to throat and lung oom 
plication B. 

There is, in fact, much in common between scarlet ft 
diphtheria. Both are due to a special poison, both ai-e prone to ii 
plicate the pharynx and adjacent parts, in both thei 
and kidney implication, as shown by the albuminuria, while, lastll 
diphtheria is moi-e liable to occur in connection with scarlet fev* 
than with any other disease. 

As, according to Oertel and others, a micrococciiH is tike c 
of diphtheria, so, accoi'ding to some, an organi.'^m of the same c 
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racter constitutes the infective matter of scarlet fever. This has 
been found in the blood, in the blood corpuscles themselves, and in 
the tubules of the kidneys. 

It would appear that one effect of the poison of scarlatina is 
to stimulate cell growth, not only of the skin, but of the mucous 
membrane, salivary and other secreting glands. It is in this 
way that the proneness to glandular and kidney complications 
in this dL^iease is in part explained. 

Scarlet fever occurs in vaiying degrees of severity from a mild 
affection unattended with danger to the malignant form which 
often proves fatal. Three degrees or varieties of the complaint have 
been specially distinguished and described, Scarlatina simplex 
or benigna, S. anginosa, and S. maligna. 

In the first, or mildest form, in addition to the usual feverish 
symptoms, there will be some degree of redness of the pharynx, 
tonsils, and uvula, swelling of the same, and the characteristic 
rash, which is, however, usually but slight and quickly disappears. 
There may also be tenderness of the salivary and particularly of 
the parotid glands. 

In the second form there is great redness of the mucous mem- 
brane of the pharynx and adjacent parts, which may assume even 
a bluish hue ; the throat is much swollen, and the membrane 
more or less covered with a thick and tenacious secretion ; there 
may be hoarseness, the neck is stiff, the salivary glands enlarged 
and painful ; the inflammation continuing, suppuration takes place 
and abscesses fonn either in the cellular tissue or in the glands ; 
these usually break externally near the angle of the jaw. Ordi- 
narily, at the same time, the mucous membrane of the nose is 
involved, as shown by the occurrence of an acrid discharge. In this 
form the fever is considerable, as indicated by the high temperature. 
The abscesses often continue to discharge for a long period, giving 
rise to great exhaustion. Occasionally the epiglottis and larynx 
become involved, and if the former be much affected there will be 
difficulty in swallowing and regurgitation of liquids through the 
nose ; usually the breathing is not much affected. 

In the malignant form the fever is high and the symptoms 
progress with great rapidity. There is marked dyscrasia, the 
disease presents a thoroughly adynamic form, exhaustion rapidly 
sets in, and death sometimes ensues in the course of a few hours, 
often even before the rash has had time to appear. 
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In the third form there is great difficulty of deglutition and 
impediment to respiration, owing to the extent of the swelling 
and to the abundant formation in the throat of viscid phlegm. 
The mucous membrane of the throat is dusky red and coated with 
a dark incrustation of exuded lymph, soon to be followed by ulcer- 
ation and extensive sloughing ; haemorrhage at this stage not un- 
f requently occurs ; the breath is foetid, and the lips and gums are 
covered with sordes. 

The disposition in scarlet fever to laryngeal and bronchial com- 
plications is much less than in diphtheria. 

When diphtheria occurs in the course of scarlet fever, it some- 
times follows a mild attack, and does not show itself for several 
days and until the eruption has disappeared and the fever subsided. 
The diphtheritic membrane appears on the fauces and tonsils, a 
sanious discharge takes place from the nose, and the breath becomes 
exceedingly offensive ; occasionally only, the membranous formation 
extends to the larynx, giving rise to hoarseness and some, but 
rarely serious, difficulty of breathing. Scarlatina is more parti- 
cularly apt to be complicated with diphtheria when epidemics of 
this disease are prevailing at the time. 

In malignant cases of scarlet fever, gangrene of the pharynx 
is apt to occur, followed by ulceration, suppuration, and, not un- 
frequently, by profuse haemorrhage. 

But scarlet fever is not the only disease which is liable to be 
complicated with diphtheria and with pharyngeal and laryngeal 
mischief. Thus, in Small-pox the mucous membrane of the 
j)harynx and larynx is apt to become congested and red, and 
pustules to form on it, while in some cases the diphtheritic mem- 
brane also makes its appearance. The occurrence however of 
diphtheria is much less frequent as a sequel of small pox than 
of scarlet fever. 

The same parts are often implicated in Typhoid Fever, The 
mucous membrane may be simply of a dusky red colour, or it may 
be attacked with diphtheria ; when this occurs in the larynx there 
is a great tendency to destructive ulceration, leading to denudation 
of the cartilages. The diphtheria may not make its a])pearance until 
two or three weeks after the commencement of the fever. 

Treatment, — This of course must be adapted to the character of 
the attack, whether mild or severe, the stage, and the predominant 
symptoms. 
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In the milder form, with moderate fever and soreness of the 
throat, the patient should be put to bed and kept warm, suck ice 
or drink iced water, while chlorate, citrate or carbonate of ammonia 
should be r^ularly administered, with a view to promote the 
action of the skin and the development of the rash. Carbonate 
of ammonia is one of the most valuable and efficacious of remedies 
in this disease, and extensive trials have been made of it by 
several observers — by Dr. Peart, the late Dr. Williamson, Mr. 
Charles Witt, and Dr. Einger — all of whom have highly praised its 
effects. The earlier it is given the better; by^ the diaphoretic 
action which it exerts, it helps the development of the rash and 
the elimination of the poison. It may be administered by the 
stomach or as a spray. Acids and all substances containing them, 
as fruits, should be avoided. Liquor ammonise acetatis is a useful 
remedy, but when there is much depression the carbonate is to be 
preferred. When the tongue is much coated and there is other 
evidence of stomach derangement, an emetic of ipecacuanha, which 
may be given in the spray form, will generally have a beneficial 
effect. 

In the more severe forms of the disease, in which the fever is 
high and the throat specially involved, the following treatment 
should be adopted. With a view to relieve the throat, on which 
the force of the attack is about to be expended, the skin must be 
called into free action, and to some extent the kidneys as well. 
Carbonate of ammonia should be regularly administered, and 
recourse had to the air bath, warm bath, or wet pack. If the urine 
is scanty, digitalis should be given ; this while it acts as a diuretic 
will also strengthen the already weakened heart. In this stage, if 
the neck be painful and the throat much swollen, the inhalation 
of the vapour of hot water will prove very soothing, as will also 
warm linseed poultices ; but these applications must not be 
pushed too far, since they may do much harm by promoting 
suppuration, which might otherwise be avoided. 

A remedy of great efficacy when the tonsils are turgid and 
inflamed, giving rise to much difficulty in swallowing, is hydrar- 
gyrum c. creta; ^ grain of this should be given for several 
consecutive hours. It is affirmed, that it will quickly reduce the 
swelling, and that when an abscess is inevitable it will promote 
the maturation and evacuation of the pus. A remedy which has 
been recommended as a diaphoretic in scarlet fever is jaborandi, 
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but it is much more likely to do harm than gnod. 

often excites vomiting, and acts mora on the saliTary glauJa 

on the skin, so that by increasing determination to those glands ib' 

may intensify the throat miachief Aconite *s a, sudorific and 

antipyretic is far less objectionable, and in the anginous form of 

the complaint may be safely administered, and when the fever 

is high with beneficial results. With a view to diminish t 

quinine also may be given in efficient doses. 

Citiate and cavboiiate of ammonia and aconite may either I 
inhaled as sprays or given by the stomach, the former method being 
preferable. 

The inunction of the skin with oil and other greasy prepara- 
tions, as often advised, ia I believe very objectionable, especially in 
the early stage of the disease, on account of its impeding elimina- 
tion by the skiu ; even during desijuamation, so far as the patient 
is concerned, it is still unadvisable, although the practice may 
have some effect in diminishing the risk of infection to those in 
attendance. In place of blocking up the pores of the akin with 
the oil, and so preventing transpiration, -the body should be 
sponged during the period of desquamation with tepid wat«rJ 
containing aromatic vinegar or permanganate of potash. Xattai 
on the sponging may be followed by warm baths and the free < 
of soap ; these will remove any loose cuticle, promote the action o 
the skin and relieve the congested kidneys, while they are probablcj 
quite as effective against infection aa the inunction of oils. 

Presuming that the throat affection has gone on to supptiratioi 
ulceration, or sloughing, remedies of a different class must ' 
brought into operation, as sprays of sulphurous acid, carbolu 
add, of chlorine or permanganate of potash. 

When sloughing hae taken place one of the best applications u 
Btrong nitric acid, which must be very carefully applied by meanM 
of a brush. 

The fiBtor of the breath, so extreme when sloughing 1 
occurred, will be coi-rected by any one of the disinfectants abova 
mentioneil, but particularly by the sulphurc 
ganate of potash. 

For the rheumatic complications which sometimes aiise dnrioj 
convalescence, salicin and its compoundi? are sometimes recom 
mended; but in those cases in which there is kidney iuiplicatiooJ 
ftR shown by albuminuria, these remedies may do mischief by thei 
irritating action. 
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Lastly, the air of the room, especially near the patient, shoal'l, 
he (liEinfeeted throughout the illness, an object which may be 
accompliehed either by Chamber Inhaler No. 1 or No. 2, or by a 
lai^e-sized ' Queen Mab ' vaporiaar, which may be obtaioed of 
Messrs, Williams and Co., of Birmingham. 

A strong behef was at one time entertained in the prophy- 
lactic power of belladonna ; it is extremely doubtful, however, 
whether it really exerts any protective influence. I beUeve that 
arsenic is deservinj; of more confidence. Dr. Walter (i. Walford, 
in the ' British Medical Journal ' of July 5, 1834, praises highly 
the protecuve effects of arEenic in minute doses. 

When scarlatina assumes the malignant character, the consti> 
tutional treatment required will be aimilar to that for diphtheria, 
since now there will he a marked disposition to disintegrating 
changes of the blood and other secretions, and great prostration. 
To counteract this condition the vital powers must be sustained 
by nourishment, by atimuhuitH, including ammonia, and par- 
ticularly by the free administration of perchloride of iron. 

Si/phUiti« AffeotioTW of ilie Orgaiis of Respiration. 

The mucous membrane of the air-paasages and subjacent struc- 
tures, from the nose downwards to the pharynx, larynx, and even 
the lungs, are particularly liable to be attacked with secondary 
and tertiary forms of syphilis, either hereditary or acquii-ed. 
When syphilis attacks the larynx or lungs it may simulate 
phthisis, to which, indeed, it is asserted that it sometimes gives 
rise. It is of the utmost importance that syphilitic affections 
of any portion of the air-passages should be early discriminated, 
in order that they may be treated on those principles which can 
alone arrest the destructive course of the disease and effect a cure. 

The Note is less frequently affected with lues in the present 
day than formerly, owing probably to the earlier discovery of the 
disease and its more effective treatment. 

New-born infants and children not unfrequently suffer from 
inherited syphilis of the noae, which usually manifeata itself under 
the guise of a nasal discharge or oziena, and which is apt to be 
regarded as catarrhal. The discharge, which is muco-purnlent 
and often very offei.sive, is attended with swelling of the pituitary 
membrane, on the surface of which mucous patches or condylo 
matiL may sometimes he detected, and with moi'e or less narrowing 
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and obstruction of the nasal passages. If the affection be i 
treated it will continue for r long time, and ultimately end i 
ulceration anil all tlie evil consequences of tertiary aj^hilis, 

In non-hereditary syphilis of the nose the secondary m&ai- 
festations follow the original infection in the course of a few 
months, but the tertiary form not until after fiomo years. The 
former are seldom visible, probably owing to the difficulty of 
making a complete inspection, but they uBiially take the form of 
condylomata, which on micrOBCopical examination are found to be 
chiefly composed of epithelium ; these readily soften, giving rise to 
superficial ulcerations which may quickly disappear, and they are 
generally situated at the external angles of the nostrils, just ii 
the anterior or posterior oarea or on the septum. At the e 
time, condylomata are usually to be found on some portion ( 
the cutaneous surface. 

The tertiary form is cliara^terized by deep and destrnctin 
ulcerations, which may occasion peiforation of the septum or 
necrosis of the bones of the nose or base of the skull, If the 
cartilage of the septum ba eaten away, the tip of the nose will 
fall in, and if the bones of the arch be destroyed, the nose will t 
flattened and great disfigurement ensue, or the whole no 
destroyed by ulceration. 

The necrosed bones may either be pai'tly denuded or covered 
with a layer of blackish secretion, and there will be a dark-coloured 
and dreadfully offensive discharge, the smell of which no treatment 
succeeds wholly io removing. The bones often exhibit a blacki 
tinge, due probably to the formation of a sulphide, occasioned t 
the decompoaition of the disintegrated tissues. 

With the tertiary symptoms in the nose, the skin and periosteia 
will also be found to be more or less affected ; there may be copn 
coloured blotches on the skin and nodes on some of the boQei 
while the pharynx and larynx may likewise be implicated. 

Syphilis of the Pharynx ia almost invariably secondary op 
tertiary. The secondary affection oonaists, first, in an erythematous, 
dusky redness of the mucous membrane, especially cliaracterized 
by the abrupt line of demarcation which separates it from 1 
sound skin, and secondly, by the presence of mucous tubercles « 
condylomata. These tubercles are usually symmetrical, somewiM 
flat, and they generally ulcerate and disappear i 
about two months. At the same time a papular eruption ; 
tiBually found on the skis. 
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The tertiary conditions consist either in -ulcenvtions, which 
may be Huperficial, but which are usutiUy deep and destructive, 
or in gummata, in which in fiict the deeper ulcerations originate. 
The ulcerations may involve the destruction of the uvula, or the 
adiiesion of the velum to the posterior wall of the pharynx, and 
when extensive they may lead to narrowing and contraction of the 
upper part of the throat, and render swallowing very difficult. 

The gummata are usually situated below the munouB mem- 
brane, luid arise in some cases from the perioeteom ; they are placed 
mostly in the posterior wall of the pharynx ; they slowly soften 
and nleerate, giving lise to deep and perforating ulcers. When 
situated on the soft palate, a comtnunication may be established 
through the ulcerative pi-ocess between the mouth and nose, causing 
during d^lutition an escape of liquids by the latter. Gummata 
may be found at tiie same time, as also rupia on different parts 
of the surface of the body. 

Amongst the worst consequences of tertiary syphilis of the 
phaiynx are the gi'adoal and unuvoidable contractions w^hich take 
jilace as the result of the extensive ulceration. 

The ulceration may extend to the deeper parts, and involve 
both cartilages and bones ; the epiglotitis may be in part destroyed, 
and even t)ie vertebrre become necrosed. 

The syphilitic affections of the Larynx, makiog allowance for 
differences of situation, correspond for the moat part with those of 
the pharynx ; the secondary affections consist chiefly of condylomata 
and the tertiary of gummata, and of superficial or deep uSoerations ; 
the latter often situated on the epiglottis, leading to the deatnictioa 
of cartilages, to necrosis, to contractions, and to stenosis. 

The tertiaiy conditions ensue usually in three or four years 
aftei' infection, but their appearance may be delayed for many 

Lastly, in the Lufii/g themselves gummatous deposits and 
syphilitic infiltrations may take place, which may even be mis- 
taken for tubercle. 

It is a characteristic of syphilitic affections of the throat and 
larynx that they are not very sensitive, and give rise to but little 
irritation or pain, unless the lesions be in such situations as cause 
them to interfere with the act of deglutition. 

In the tertiaiy form of syphilis, the health is apt to suffer and 
there is more or less cachexia and (ewr. 
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Treaijnent. — Secondary syphilitic afieetiona nsually disappearj 
of themselves, ftad the opioion in held by some that no specud' 
treatment of them ia required, the risk of tertiary Byphilis nut 
beiug iaereased by the omission. Still, it is in all ca^ea safest 
to put the patient under sume aJterative or mild merourial trmt- 
ment as a precautionaiy measure, and to guard against the approach 
of tertiary symptoms. 

In secondary syphilis of the No»e, or syphilitic ooryza, 
since the discharge is usually ofienaive, antiseptic sprays should 
be injected up the nares, or antiseptic and astringent poirders 
should be insufflated for the purpose of correcting the fcetor. 
Among the more recent devices for the insufflation of medicated 
powders into the oose, thi^at, and organs of respiration, is 
Kabieraky'a Powder- Blower, which may be procured of Messrs. 
Kroline and Sesemann ; it seems to be well adapted for the pur- 
pose and is furnished with nozzles or tubes of various lengths and 
shapes. If any condylomata are visible, these should be touched 
with tincture of iodine, or the powder of iodoform may be in- 
sufflated. In the case of infanta, it is not easy tc employ sprayii, 
but still the nostrils must be oleared of secretion :is far as possible, 
powders of bismuth, oxide of zinc, alum, or iodoform beiug after- 
wards insufflated. 

In the tertiary lesions of the nose, iodide of potassium must bo 
administered for a long time, both internally and in the form of 
sprays. Should this not succeed, then mercury must be giyen, 
either as grey powder, or the fumea of calomel may be inhaled 
through the nostrils. In some cases iodoform and mercury may 
be employed at the same time, the iodoform being insufflated 
especially where ulceration exists. If the ulcers be within reach 
they may be touched with nitrate of silver, or with the ointment 
of nitrate of mercury. 

The secondary lesions of the Phar;/nx require for the local 
treatment, simply the occasional application of iodine or nitrate of 
silver, but should they not quickly disappear, then recourse may- 
be had to iodoform, or to spi-ajs of black or yellow wash, or of 
jwrchloride of mercury, or corrosive sublimate. 

In the tertiary conditions, the chief remedy to be employed ia ' 
iodide of potassium. This may be given as an atomized liquid; it. 
sliould be continued for a long time, and should it not auccee 
then hydrargyrum c. ciotS m^y be adminietsred or the fum«a 
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calomel inhaled. The application of nitrate of silver, or sulphate 
of copper to the ulcerated surfaces will help to bring about a 
healthier action and aiTCst the destructive tendency. The com- 
pound decoction of sarsaparilla, with either bichloiide of mercury 
or iodide of potassium, were formerly frequently prescribed, and 
proved in many cases very effective. 

The tertiary affections of the Larynx must be treated with 
iodide of potassium and iodoform, and should these fail, by the 
inhalation of the fumes of calomel. It will only rarely be 
necessary to bring the system under the influence of mercury by 
means of inunction. Sprays of a solution of bichloride of mercury, 
1 in 1000 or in 600 parts, have been strongly commended as of 
great efficacy in obstinate tertiary syphilis of the larynx. Iodide 
of potassium will also prove very useful where there is much cedema. 

The best correctors of the horrible foetor arising from necrosis 
are, in the case of the pharynx, gargles and sprays of a solution of 
chlorinated soda or of permanganate of potash. Should the foetor 
proceed from the laiynx, then sprays of permanganate of potash or 
of carbolic acid may be employed. 

For the cachexia, often so marked in tertiary syphilis, suitable 
tonics and cod-liver oil must be prescribed, such as bark, with one 
of the m ineral acids, or carbonate of ammonia, or iodide of iron. 



Further experiments in Evaporation by Mr, Clayton^ F,C.S, 



Name 


Quantity 
takiBn 


Percentage proportion by weight lost during 
one hour 8 evaporation at 






60° F. 


60° P. 


70° P. 


80° P. 


90° P. 


lOOOp. 


01. terebinth. . . 


grains 
40 


3-9 


43 


60 


6-3 


7-7 


9-8 


01. cubebae . . . 


»» 


1-0 


21 


2-9 


41 


6-2 


7-7 


Terebene . . . 


y* 


2-2 


2-8 


3-7 


4-4 


6-9 


8-0 


Camphor . . . 


a 


0-6 


0-9 


1-4 


20 


2-8 


3-4 


Resorcin. . . . 


»» 


00 


00 


0-5 


0-7 


0-8 


0-7 


Ammonium ben- 
















zoate .... 


»» 


00 


00 


00 


0-2 


0-4 


0-9 


Ethyl iodide . . 


»> 


39-5 


41-6 


42-7 


43-4 


440 


46-2 


Iodoform . . . 


)) 


00 


00 


00 


00 


01 


0-1 


• Carbolate of am- 
















monia .... 


>» 


0-9 


1-2 


1-9 


2-4 


31 


3 9 



> An aqueous solution was employed, containing equivalent proportions of phenol and 
ammouia. The figures represent proportions of A'Uknul lust bj lue mixture durijig its 
evaporation at the several temperatures. 
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ACI 

AciDUM benzoicum, 195 

— boracicum, 187 

— carbolicum, 176 

— gallicum, 173 

— lacticum, 159 

— salicylicum, 185 

— tannicuin, 171 

— hydroi-yanicum dilutum, 223 
Aconitum napellus, 215 
Actea racemosa, 222 

Air, atmospheric, 107 

— cold, 109 

— warm, 111 

— compressed, inhalation of, 112 
expiration into, 114 

— rarefied, inspiration of, 114 
expiration into, 115 

— compressed, inhalation of, in cham- 

ber, 117 

— rarefied, inhalation of, in chamber, 

128 

— rarefied, expiration into, 130 

— naturally rarefied, inhalation of, 131 

— spray producer, 18, 51' 

loss of medicaments with, 18 

improved, 62 

Allen and Hanbury, 174 
Aldehydum dilutum, 210 
Alkaram, 230 
Alumen, 166 
Ammouise benzoas, 195 

— liquor, 162 

— carbonas, 152 
Ammonii chloridum, 153 
Amygdalae oleum, 151 
Amyl nitri.o, 210 
Andral, 273 

Aniseed, oil of, 199 

Antimonium, 165 

Aphonia, 265 

Apthae, 257 

Apparatus employed in Inhala- 
tion, 30 
tor Air and Gcues^ 30 
cooled and warmed air, 31 
DrJoscelyn Seaton's re8pirator,31 
Mr, Jeffrey's respirator, 31 



APP 

Apparatus employed in Inhala- 
tion — continued 
For (hmpreued and Rarefied Air, 

32 
Waldenburg*s, 33 
Cube's double, 33 
Tobold's, 33 
Scbnitzler^s single, 34 
— double, 36 
Greigel and Mayer's, 35 
Biedert's, 35 

The Pneumatic Chamber, 35 
Tabari^'s chamber, 35 
Lange's chamber, 36 
Dr. G. von Liebig's chamber, 38 
Simonoff's chamber, 38 
Fontaine's chamber, 38 
Limousin's oxygen receiver, 39 
Burrough's chloride of ammonium 

inhaler, 40 
Dr. Felton's ditto, 41 
For the Inhalation of Medicated 

Vapours, 41 
Oral and oro-nasal inhalers, 42 

Dr. £. Blake's, 43 

Dr. G. Hunter Mackenzie's, 43 

Dr. Bumey Yeo's, 44 

Dr. W. Williams's, 46 
Oral inhalers, 47 
Nasal inhalers, 48 

Dr. Feldbausch's, 48 

Dr. Cousins's, 49 

Dr. George Moore's, 49 
Spray Producers or Nebulizers— ^ 
The air spray apparatus, 61 
Improved air spray producer, 62 
Dr. Sass's horizontal nebulizer, 53 
Dr. Wright's atmonemeter, 53 
Steam spra^'^s, 64 

Siegle's, 55 

Dr. Cohen's modification, 65 

Oertel's modification, 56 

Mr. Benham's, 67 

Dr. Lee's steam draft inhaler, 
57 
Action of spray producers, 68 
The Sales Girons principle, 60 
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Apparatus emptx)yed in Inhala- 
tion — continued 
For the Inhalation of Warm Va- 
pourSf 60 
Mackenzie's eclectic inhaler, 61 
Dr. Spencer Thompson's inhaler, 
61 
For the Inhalation of Fumes, 61 
For the Inhalation of Powders, 62 
Rauchfuss's insafflatoi, 62 
Mr. Bryant's insufflator, 62 
Dr. Andrew Smith's insufflator, 

62 
Clinton Wagner's insufflator, 62 
Rabiersky's insufflator, 62 
New and Improved Forms of Ap- 
paratus, 63 
Chamber inhaler and disinfector, 

No. 1, 63 
Chamber inhaler and disinfector. 

No. 2, 66 
The Globe oro-nasal inhalei 67 
The water- bath for same, 70 
The Globe oral inhaler, 72 
Inhaler for concentrated vapours, 

73 
Apparatus for tar vapours, 74 
Mr. L. Kay-Shuttleworth's in- 
haler, 75 
Argenti nitras, 170 
Arsenicum, 200 
Assafoetida, 198 
Asthma, 281 
Atropa belladonna, 217 



Ealsamum Peruvianum, 196 

— tolutanura, 197 
Barthez, 338 
Bataille's experiment, S 
Beddoes, 134, 140 
Begbie, Dr., 289 

Benham's modification of Siegle's 

steam spray producer, 67 
Bennett, Dr. 'Hughes, 298 
Benzinum, 182 
Bergson's tubes, 62, 63 
Bert, P., 120, 121, 129, 133 
I^erthold, 6, 187 

Betulse oleum pyroligneum, 184 
Beverley, Dr. W. H., 285 
Biedert s apparatus, 35 
Blackley, 236 

Blake's, Dr. E., inhaler, 43, 05 
Bliss's cure, 219 
Boeworth, 234 
Braithwaite, Pr., 318 
Brinton, 317 
Bromide of ammonium, 224 

— of potassium, 224 



CLO 

Bromum, 223 

Bronchi, inflammation of, 268 

— plastic inflammation of, 275 
Bronchial tubes, dilatation of, 273 
Bronchiectasis, 273 
Bronchitis, 268 

— acute, 268 

— capillar}', 268 

— chronic, 269 
Bronchorrhoea, 270 

Browne's, H. Langley, apparatfts, 88 
Brown, Dr. J., 333 
Brown-S^quard, 217 
Brunton, Dr. Lauder, 211, 310 
Bryant's insufflator, 62, 244 
Buchholz, 189, 197 
Bumstead, 205 

Burrough's chloride of ammonium in- 
haler, 40 



Cadinum oleum, 184 
Calcis liquor, 156 

— chloratse liquor, 11 

•^ saccharatus liquor, 156 

— phosphas, 200 

— hypophosphis, 199 
Calx caustica, 156 

— chloratfe, 143 
Camphorum officinarum, 193 
Cannabis indica, 220 
Caraway, oil of, 199 

Carbolic acid, experiments with, 7, 

24,27 
Carbonic acid, 139 
Carburetted hydrogen, 140 
Caricse papavse succus, 158 
Cassia, oil o^, 199 
Catarrhus senilis, 272 
Cepha^lis ipecacuanha, 163 
Chamber inhaler and disinfector. No. 
1,63 

— No. 2, 66 

Chandelon's process for carbolic 

acid, 7 
Chinolinum, 188 
Chlori vapor, 143 
Chloral hvdras, 209 
Chlorine, '143 

— experiments with, 145 
Chloride of ammonium inhaler, 40 
Chloroformum, 208 

Churchill, Dr., 318 

Cimifuga racemosa, 222 

Cinnamon, oil of, 199 

Clark, Sir Andrew, 297 

Claviceps purpurea, 1 74 

Clavton, F.C.S. , Edwy G., 21, 219, 

28, 357 
Cloez, 192 
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CLO 

Cloves, oil of, 199 
Cocaine, 200 
Cocculus indicus, 811 
O dmanand Shurtleff, 55 
Cohen, Dr. Solis, 2, 31, 92, 138, 140, 
157, 166, 218 

— modification of Siegle's spray pro- 
ducer, 55 

Collins, Mr. James, 96 
Comraerge, 141 
Coniae vapor, 12, 99 
C<mium macnlatnm, 214 
Consumption, 293 

— pulmonary, 296 

— bronchial, 295 

— laryngeal, 296 

— pharyngeal, 295 

— intestinal, 295 

Corbyn and Stacey, 153, 177, 208 
Corrigan, Dr., 273 

— vaporizer, 88, 144 
Cousins', Dr., nasal inhaler, 49 
Creasoti vapor, 12, 99 
Creasotum, 180 

— experiments with, 8 
Cresoline, 182 
Croup, 267 

— false, 264 

— catarrhal, 264 

— true, 344 

— spasmodic, 345 
Crum Brown, 214 

Cube's double apparatus, 33 
Cubeba officinalis, 1 93 
Cupri sulphas, 171 
Cuxon & Co., Messrs., 88 
Cynanche trachealis, 344 



Da Costa, 6 

Datura stramonium, 218 

— tatula, 218 
Daly, Dr., 236, 241 
Demarquay, IH3, 134, 140 

— experiments, 2 
Deville, 197 

Dewar, Dr., 184, 142, 143, 272, 290, 

328 
Digitalis purpurea, 225 
Diphtheria, 337 

— benignant, 337 

— typical, 336 

— inflammatory, 837 

— malignant, 337 

— chronic, 338 

— micrococcus of, 335 
Dodson, 140 

Dogwood, Jamaica, 222 
Dorema ammoniacum, 197 
Drake, Dr. C, 111 



GEI 

Eclectic inhaler, Mackenzie's, 61 
Emmerich, 278 
Emphysema, 290 

— lobular, 290 

— lobar, 290 

Entrance of medicaments into the 
organs of respiration, 1 

— evidence of, furnished by sputa, 4 
by smell, 5 

by urine, 6 

Experiments with oro-nasal inhalers, 
7 

— carbolic acid, 7 

— creasote, 8 

— thymol, 8 

— iodine, 9, 12 

— eucalyptol, 11 

— oil of turpentine, 11 

— special apparatus, 1 1 

— conclusions from experiments, 19 
Epistaxis, 244 

Ergot, 317 

I^rgotin, Bonj can's, 175 
Erythroxylon coca, 20<) 
Espic, cigarettes d', 285 
Ether sulphuricus, 206 
Ethyl iodidum, 207 
Eucalyptus globulus, 192 

— rostrata, 173 
Euchlorine, 145 



Fag I oleum pyroligneum, 184 

Faust and Homeyer, 192 

Feldbausch's nasal inhaler, 48 

Felton's, Dr., inhaler, 41 

Ferula galbaniflua, 198 

Ferrier's, Dr., snuff, 240 

Ferri perchloridi, 167 

— sulphas, 168 

Fieber's, Dr. F., experiments, 3 

Fischer, Dr., lo3 

Fontaine, Dr S. A., 38 

Foster, Mr., 334 

FothergiU, Dr., 215, 285, 309 

Fourni^'s experiments, 2, 3 

Foxglove, 225 

Frankel, 122 

Eraser, 214 

Fr^my, 197 

Fumes, constitution of, 6 



Gairdner, Dr., 273 

Galbanum, 198 

Garrod, Dr., 192, 198, 201, 212 

Gases, 107 

Gaultheria procumbens, 186 

Geigel and Maver's apparatus, 35 

Geiger, Dr., 15^ 
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GEL 

Gelsemium, 308 

Globe oro-nasal inhaler and batb, 

67,70 
— oral inhaler, 72 
Glycerinum, 161 
Gottstein's tampons, 238 
Granville's, Dr. J, Mortimer, powder, 

240, 285 
Graves, Dr., 141, 309 
Green mountain cure, 219 
Grindelia robusta, 219 



Hack, 236 

Hadra, 122 

Hamamelis virginica, 174 

Hannay, 239 

Harley, Dr. J., 217 

Hay fever, 235 

Hazeline, 174 5 

Heinze*s statistics, 29 

Helfft, 139, 140 

Helmholz, 240 

Hemlock, 214 

Hemming, Messrs., 343 

Henbane, 213 

Hicks', Dr. Braxton, apparatus, 90 

Himrod's cure, 219, 285 

Hopkins and Williams, 168, 215 

Hoppe-Seyler, 176 

Howe, Dr. John E., 309, 310 

Huggins, 286 

Hunt, Dr., 187 

Hutchinson, 33, 119 

Hydrargyrum, 204 

Hydrogen, 140 

— peroxide, 135 

Hydrobromic acid, 224 

Hydi'oquinone , 180 

Hyoscyamus niger, 213 



Indian hemp, 220 

— tobacco, 220 
Influenza, 32G 
Ir.lialation chambers, 76 

— difterent kindd of, 76 

— principles of construction of, 76 

— experiments relating to, 77 

— dcbcription of Author's, 83 

Mr. Robsun's eucalyptus machine, 
87 

Mr. H. Langley Browne's appara- 
tus, 86 

Dr. Corriean's vaporizer, 88 

Messrs. Savory and Moore's vapo- 
rizer, 89 

Messrs. Williams and Co.'s * Queen 
Mab,' 363 

Dr. Neale's chemical lung, 89 



Inhalation chamber, description of — 

continued 
Dr. Braxton Hicks' apparatus for 

air disinfection, 90 
Inhalation, method of, 4, 97 

— frequency of, 104 

— duration of, 104 

Inhalation Treatment of Dis- 
eases OF THE Organs of 
Respiration. 

Nasal catarrh, 227 

Dry nasal catarrh, 232 

Hay fever, 235 

Hypertrophy of the nasal mucous 
membrane, 243 

Bleeding from the nose, 244 

Catarrh of the nasal pharynx, 247 

Dry catarrh of the naso^pharynx, 
246 

Catarrh of the pharynx, 249 

Tonsillitis, 249 

Follicular disease of the throat, 254 

Apthae, 257 

Relaxed sore throat, 258 

Rheumatic sore throat, 260 

Gouty sore throat, 261 

Ulcerated sore throat, 261 

Inflammation of the larynx, ^62 

Catarrhal croup, 264 

Laryngitis, stridulosa, 264 

Aphonia, 265 

Catarrh of the trachea, 267 

Tracheitis, 267 

Inflammation of the bronchi, 268 

Acute bronchitis, 268 

Capillary bronchitis, 268 

Chronic bronchitis, 269 

Bronchorrhoea, 270 

Catarrhus senilis, 272 

Dilatation of the bronchial tubes, 
273 

Plastic inflammation of the bronchi, 
275 

Inflammation of the lungs, 275 

Interstitial or fibroid pneumonia, 
276 

Lobar pneumonia, 277 
Lobular pneumonia, 277 

Pleuro-pneumonia, 277 

Broncho-pneumonia, 277 

Epidemic or endemic pneumonia, 

277 
Intermittent pneumonia, 277 
Asthma, 281 
Emphysema, 290 

— lobular, 290 

— lobar, 290 
Consumption, 293 

— pulmonary, 295 

— bronchial, 295 
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INH 

Inhalation Treatment op Dis- 
eases OF THE Organs of Respi- 
ration — continued 
Consumption, lanmgeal, 295 

— pharyngeal, 295 

— inteBtinal, 295 

— acute tuberculosis, 296 

— acute phthisis, 296 

— acute tuberculo-pneumonic 

phthisis, 296 

— catarrhal phthisis, 29q 

— fibroid phthisis, 297 

— scrofulous phthisis, 298 

— haemorrhafi^c phthisis, 298 

— chronic tubercular phthisis, 298 
Inhalers, oro-nasal, 42 

— oral, 47 

— nasal, 48 

— for concentrated vapours, 73 
Iodine, experiments with, 9 
lodum, 202 

Iodoft»rmum, 207 
Isambert, S'6S 



Jaborandi, 810 

Jacobson, 119 

James, Mr. J. Brindley, 45, 99, 105 

Jeffi-eys' respirator, 31 

Jenner, Sir William, 258, 337 

Jones, Dr. Macnaughten, 100, 153, 

208 
Jones, Dr. Talfourd, 284 
Joy's cigarettes, 219 
Juniper, oil of, 199 
Juniperus oxycedrus, 184 



Kabiersky's powder-blower, 356 

Klikowitsch, S., 138 

Koch, Dr., 102 

KohlschUtter, 137, 138 

Kopp, E., 197 

Krohne and Sesemann, 54, 356 

KUchenmeister, 156 



Ladenburg, 217, 218 

Laennec, 145, 204 

Lange, 86, 119, 120, 121, 122 

Langenbeck, Prof., Ill 

Laryngeal consumption, 295 

— phthisis, 320 

Laryngismus stridulus, 346 

LaryngitiH, 265 

~ striiiulosa, 264, 346 

Larynx, inflammation of, 202 

Lee's, Dr., steam draft inhaler, 16, 57, 

58 
Lee, 205 



MED 

Lefferts, 241 

Lemaire and Plttgge, 176 

Leptothrix buccalis, 335 

Letzerich, 334, 335 

Lewin, 4, 189, 256 

Lewinstein, 122 

Liebig, Dr. G. von, 88, 120, 121, 

161 
Limousin, apparatus of, 89, 733 
Liquor carbonis detergens, 179, 184 
Lobelia inflata, 220 
Louis, 145 
Lungs, inflammation of, 275 



MacKendrick, 134 

Mackenzie, Dr. G. Hunter, 43, 208, 

319 
Mackenzie, Dr. Morell, 61, 62, 225, 
234, 236, 238, 240, 242, 248, 255, 
256, 295, 322, 335, 338, 344 
Maladies suitable for treatment by 
compressed air of pneumatic cham- 
ber, 124 
Marcet, Dr., 324 
Marjorv, oil of, 199 
Martindale, 211, 220, 223, 289 
Martindale and Westcott, 180, 181, 

188, 207 
Matthieu, 8 
Mauthner, J., 158 
Maw, Son, and Thompson, 32, 63 
Mayer, 13 

Mayer and Meltzler, 7, 67, 88 
Meadow sweet, 185 
Medicaments, quantities of, 91, 100 
— method of inhaling, 97 
Medicaments employed in Inha- 
lation, 107 
Gates — 
Atmospheric air, 107 
Cold air, 109 
Warm air. 111 

Inhalation of compressed air, 112 
Expiration into compressed air, 

114 
Inspiration of rarefied air, 114 
Expiration into rarefied air, 115 
Inhalation of compressed air in 

the pneumatic chamber, 117 
Inhalation of rarefied air in the 

pneumatic chamber, 128 
Expiration into rarefied air, 130 
Inhalation of naturally rarefied 
air, 131 

— oxygen, 132 

— ozone, 134 

— peroxide of hydrogen, 135 

— nitrogen, 137 

— nitrous oxide gas, 138 
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Mkdicaments employed in Inha- 
lation — eontintted 
Gases— continued 
Inhalation of carbonic acid, 136 

— hydrogen, 140 

— carburetted hj'drogen, 140 

— sulphuretted hydrogen, 141 

— sulphurous acid, 142 

— chlorine, 143 
Diluents and Refrigerants — 

Cold water, 149 
Iced water, 149 
Warming and Soothing remedies — 
Hot water, 149 
Solution of gum, 150 

— of vegetable extractive matters, 
150 

Glycerinum, 151 
Oleum OlivsB, 151 
Oleum Amygdalae, 151 
Verbascum thapsus, 152 
Chemical Solvents — 
Liquor ammonise, ammoniae car- 

bonas, ammonii chloridum,so(ia 

caustica, sodii chloridum, sodse 

carbonas, 154 
Liquor potassse, potassse carbonas, 

155 
Liquor calcis 156 
Tetramethylammonium hvdrox- 

ide, 157 
Tetraethylammonium hydroxide, 

157 
Neurin, 158 

Succus caricsB papayse, 158 
Acidum lacticum, 159 
Refrigerants — • 
i^otassffi chloras, 159 
Potassse nitras, 160 
Solvents, Alteratives, and Depurants 
Mineral waters, 161 
Sulphides, 162 
Nauseants and Emetics — 
CephaSlis ipecacuanha, 163 
Antimonium, 165 
Mineral Astringents — 
Alumen, 166 
Liquor ferri perchloridi fortior, 

167 
Ferri sulphas, 168 
Plumbi acetas, 168 
Zinci sulphas, 169 
Caustic Astringents — 
Argenti nitras, 170 
Cupri sulphas, 171 
Vegetable Astringents — 
Acidum tannicum, 171 

— gallicum, 173 
Eucalyptus rostrata, 173 
llama melis virginica, 174 
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Medicaments employed in Inha- 
lation — continued 
Vegetable Astringents— continued 

Claviceps purpurea, 174 
Non-oxidizing Antiseptics — 

Acidum carbolicum, 175 

Resorcin, 180 

Hydroquinone, 180 

Creasutum, 180 

Cresoline, 182 

Benzinum, 182 

Pix liquida, 183 

Salicinum, acidum salicylicum^ 
sodas salicylas, 185 

Acidum boracicum, 187 

Sodae biboras, 187 

Chinolinum, 188 
Oxidizing Antiseptics — 

Potassse pemianganas, 188 
StimulantSfBalsamieSf and Antisep- 
tics — 

Thymus vulgaris, 189 

Oleum terebinthinae, 190 

Terebena, 191 

Eucalyptus globulus, 192 

Cubeba officinalis, 193 

Camphora officinarum, 193 

Acidum benzoieum, sodae ben> 
zoas, ammoniae beuzoas, 195 
Balsamic remedies — 

Balsamum Peruvianum, 196 

— tolutanum, 197 

Assafoetida, 198 

Galbanum, 198 

Olea essential ia, 198 
Nervine stimulants — 

Calcis hypophosphis, sodae bypo> 
phosphis, 199 

CflJcis phosphas, 200 

Cocaine, 200 
Alteratives — 

Arsenicum, 200 

lodum, 202 

Hydrargyrum, 204 
A II aesthetics — 

-^ther sulphuricus, 206 

Ethyl iodidum, 207 

lodoformum, 207 

Chloroformum, 208 

Chloral hydrap, 209 

Aldehydum dilutum, 210 

Amyl nitris, 210 

Nitroglycerinum, 241 
Anodynes and Narcotic*— 

Papaver somniferum, 212 

Hyoscyamus niger, 318 

Conium maculatnm, 214 

Aconitum napellus, 215 

Atropa belladonna, 217 

Datura stramonium, 218 
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Medicaments employed in Inha- 
lation — continued 
Anodynes and NarcoticB — continued 

Datura tatula, 218 

Grindelia robusta, 219 

Cannabis indioa, 220 

Lobelia inflata, 220 

Nicotiana tabacum, 222 

Cimifiiga racemosa, 222 

Piscidia erythrina, 222 

Acidum hydrocvaDicum dilutani, 
228 

Bromum, 223 
Vascular Sedative — 

Difcitalia purpurea, 225 
Powders — 

Various medicinal, 226 
Meigs, Dr., 847 
Meisttner, 198 
Merrill, Dr., 202 
Micrococci, 278 
Mitchell, Dr. Weir, 224 
Moncor^Oy M., 180 
Monk's-hood, 216 
Moore, Dr. George, 239, 241 

— nose inhaler, 49 
Muguet, 257 
Mullein, the Great, 152 
Murray, Dr. J. Carrick, 98, 105 
MurreU, Dr., 164, 186, 224, 309 
Myrox^lon pereirsB, 196 

— toluiferum, 197 



Narthex assafoetida, 198 
Nasal catarrh, 227 
~ dry, 232 
Nasal inhalers, 48 

Nasal mucous membrane, hypertrophy 
of, 243 "^^ ^ ^ 

Nasal pharynx, catarrh of, 247 

— dry, 248 

Neale's, Dr., chemical lung, 89 
Neurin, 158 

Nicotiana tabacum, 222 
Nitrogen, 137 
Nitroglycerinum, 211 
Nitrous oxide gas, 138 
Nose, bleeding from, 244 

— tuberculosis of, 326 



O'Connell, Dr. M. D., 239, 243 
Oertel, 4, 31, 37, 113, 115, 116, 117, 

124, 125, 129, 138, 140, 155, 158, 

159, 161, 183, 195, 196, 256, 335, 

348 
OertePs modification of Siegle's steam 

spray-producer, 5, 6 
Oidium albicans, 257 



PNE 

Olea essentialia, 198 
Oleum pini sylvestris, 191 
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